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II Rose Polytechnic Institute
/ 'To be filled this year.
FOUNDED BY THE LATE CHAUNCE'Y ROSE,
AT TERRE HAUTE. INDIANA
A COLLEGE OF ENGINEERING
FACULTY
C. LEO MEES, Ph.D., President and Professor of Physics.
JAMES A. WICKERSHAM, A.M., Professor of Languages.
JOHN WHITE, Ph.D., Professor of Chemistry.
MALVERD A. HOWE, CE., Professor of Civil Engineering.
  
Director of Dynamic Engineering
Department.
ARTHUR S. HATHAWAY, B.S., Professor of Mathematics.
JOHN B. PEDDLE, M.E., Professor of Machine Design and
Drawing.
FRANK C. WAGNER, A.M., Professor of Steam and Electrical
Engineering.
.41111P. .1111111.
MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING,
CIVIL ENGINEERING, CHEMISTRY, ARCHITECTURE
IOffers a SCIENTIFIC EDUCATION based on Mathematics, Modern Languages, Physical Sciences
and Drawing, with thorough instruction in the Principles and Practice of
EDWIN S. JOHONNOTT, Ph.D., Associate Prof. of Physics. /
ELMER H. WILLMARTH, B.S., Supt. Machine Shops.
CARL W1SCHMEYER, B.S., Instructor in Drawing and Laboratories
ROBERT L. McCORMICK, C.E., Associate Prof. in Mathematics
and Civil Engineering.
CLARENCE C. KNIPMEYER, B.S. Assistant Prof. of Electricity.
ALBERT A. FAUROT, M.A., Associate Professor in Languages and
Librarian.
C. H. CAREY, B.A., Instructor in Chemistry.
W. R. PLEW, B.S., Instructor in Civil Engineering.
D. H. HEIMLICH, Instructor in Drawing.
Mrs. S. P. BURTON, Registrar.
-411110.•01■Pilb-411P. -4111110. -411110.
SHEET MUSIC
All the Late Operatic Hits
HULMAN'S 642 WABASH
Pennsylvania Railroad Station
Restaurant and Dining Room
SERVICE FIRST CLASS
The gtwope-petif govrtru Tot-twang
JEWELERS 524 Wabash Ave.
Headquarters for Poly Souvenir Spoons, Seal Pins and Fobs
Always mention THE TacHwic when writing to our advertisers. It will help us.
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GEORGE GRAHAM HOLLOWAY
#amr Oth Pith:Traplirr
With the same old discount to the Polytechnic students
263 SOUTH SEVENTH STREET
Schonefelbtz NORTHERN CAFE
PHARMACY
Drugs, Toilet Articles, Stationery, Cigars,
Tobaccos, Candies, School Supplies
COR. SEVENTH AND BIG FOUR R R
Opp. Big Four Station
TERRE HAUTE, — INDIANA.
SPECIAL ORDERS
MEALS, LUNCHES
 AND  
FRESH OYSTERS
SMITH & WILLIAMS
GET RED WAGON FOK FINEST LAUNDRY  
COLUMBIA LAUNDRY CO.
Ash Bare-uther, '10
Pennants, Pillows
and Posters
Reduction on .1111 Goods
.1. V. Davidson, '10
1107 NORTH EIGHTH STREET
1112-1114 Wabash Ave.
Although our tailoring service in the past
was considered the best to be had, we are now
prepared to take better care of you than ever.
Spring line awaits your inspection.
Prices $18.75 to $48
Ed. SparKs
Hatter
Haberdasher
Tailor "The Clothes Shop of Satisfaction"
813 WABASH
John G. Heinl &I. Son
florizts 
4V
129 South Seventh Street
TERRE HAUTE, IND.
Always mention THE TECHNIC when writing to our advertisers. It will help us.
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J. M. BIGWOOD & SON
We are Agents for the Harcourt & Co. line
of steel and copper plate t-rigraved cards,
invitations, etc.
3ewelers anb Opticians
607 Wabash Avenue, Terre Haute, Ind.
A G. SPALDING & BROS.
The
SPALDING
Trade-Mark
e IN U•
„Ai. of
is known throughout
the world as a
1Cuarantee of
Quality
are the Largest
Manufacturers in the
World of
OFFICI
EQUIPMENT
FOR ALL
ATHLETIC
SPORTS AND
PASTIME S
are inter-
ested tis
Athletic
Sport you
should hare a copy of the
,S'Pattlintl Catalogue. It's
complete encyclopedia Of
What's New in Sport
amt ix sent free on request.
A. C. Spalding & Bros.
H. H. HUTTON CO.
THE HOUSE OF
Hart, Schaffner & Marx Clothes
Anything you may wish in furnishings, and
lo per cent. off to all Polytechnic Students
H. H. Hutton Co., 522 Wabash Ave.
•M1.411.•
HERBER'S
OAK HALL PHARMACY
SUCCESSOR TO J. S. MADISON
McKEEN BLOCK
Cot% 7th and Wabash
Fine Candies, Perfumes and Cigars
Sole Agency Gunther's Fine Chicago Candiesfor
Prescriptions Especially Solicited
Cigars
and
Tobacco
Cigars in small
packages
Razors
Strops
Toilet Articles
WNW-4MP .1•0-4110........1111.....
Try our
Greaseless
Cream . Z_,C
GREAT NORTHERN BARBER SHOP
OPPOSITE THE BIG 4 STATION J. VERNON BREWER, Proprietor
•IPM..411.4.-••••• •••••-•••••••••••• .111•.-41111.4•1...
DON'T FAIL to come to us when you want a real swell Suit or Overcoat. We havcthe swellest line for this season ever shown. We sell the celebrated
Walliover Shoe and Emerson, $3.50 and $4.00, and the Hanan fine Shoe for men,
$5.50 and $6.00. Everything new in HATS, NECKWEAR and GENTS' FURNISHING GOODS.
TUNE BROS
• 9
CASH CLOTHIERS, HATTERS, and GENTS' FURNISHERS
FIFTH AND WABASH AVENUE
Always mention THE TECHNIC when writing to our advertisers. It vill help us.
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PAUL F. STOKES 
PRANK P. MooNEv
ERICH MEES
CARL J. KRIEGER
HERMAN J. MADISON
Executive Department
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One Year, $1.00 Single Copy, 15 cents
Issued Monthly at the Rose Polytechnic Institute
Entered at the Post-Office, Terre Haute, Indiana, as second-
class mail matter.
For some time past the Student Council has
been considering the advisability of raising the
Students' Fund from $5 to $7.50 per term. The
present rate has been, in years past, barely suf-
ficient to enable the various student organiza-
tions to carry on their work satisfactorily; and
now that the total enrament is at its present
low stage, it is no longer possible to keep the
organizations up to the standard without some
change in plans. It is taken for granted that the
general sentiment favors these organizations—
is there any one who questions their absolute
No. 4
necessity if our life at Rose. is to be real college
life and not merely so much time spent at an
industrial school? And if we are to give them
our support at all we must do so in such a way
as to make them creditable to ourselves and to
our Alma Mater.
In spite of the fact that only about 190 stu-
dents are enrolled in Rose this year, the affairs
which promote real college spirit have received
unusual attention, and the record thus far, coup-
led with the outlook for the coming term, almost
puts to shame our previous show of loyalty and
spirit, and proves without any trace of doubt
that Rose permits of all the activities sometimes
attributed only to schools of less extensive de-
mands upon the student. Nor is this increased
interest in all organizations a temporary effect
of our football success. Rather, we believe that
the inverse is true, and that the support given
our team, the retention of a permanent coach
and the pulsating enthusiasm in a crowd of stu-
dents celebrating an athletic victory are the evi-
dences of a new and growing spirit among Rose
men that we would do well to foster. This
enthusiasm is by no means confined to athletic
lines. Can any member recall a former year
when the interest in the Friday night Y. M. C. A.
N'as as intense as now? Has any former TECH-
NIC editor known a staff that would turn in their
entire copy for a 32-page issue a day ahead of
schedule?
The Council debated these matters carefully:
the probable number of men dropping out by
next term, the possibility of using the Heminway
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home as a student club house, etc., and finally
decided upon raising the fee to $7.50 and appor-
tioning it as follows: Athletic Association, 50
per cent.; ROSE TECHNIC, Ic• and two-thirds per
cent.; Symphony Club, 9 per cent.; Y. M. C. A.
6 and two-thirds per cent.; Scientific .Socipty,
two-thirds per cent.; Camera Club, i and one-
third per cent.; General Fund, 21 and two-thirds
per cent.
This plan gives the Athletic Association $3.75
instead of $2.50 per student, but to every other
organization the same amount in dollars and
cents as was received before (the percentage
only changing) and puts the balance of 21 and
two-thirds per cent. in the General Fund, where
any organization in need may draw upon it.
This policy seemed wiser than that of appor-
tioning the increase among the several organi-
zations, because it will permit of more elasticity
in financial matters, i. e., will place additional
funds in the hands of each treasurer only as they
become necessary, and confine expenditure to
the direction of most need.
* * * *
The success that has attended the endeavor
of the Student Council to procure new yells and
organize the men in their use deserves mention
here. The question of reviving interest along
this line has been brought up in the council for
three consecutive years without any very marked
effect. The councils have stirred up the matter
and let it drop; the Athletic Association, natu-
rally enough unwilling to "blow its own horn,"
would not undertake the work entirely on its own
account, and thus, having no effective backing,
our yells and method of delivery steadily retro-
graded, until it was high time to remedy the state
of affairs.
Action regarding yells should, properly, origi-
nate in the council, and the president of that
body has, we believe, shown commendable spirit
and ability in carrying out a plan so productive
of good results. The committee of judges had all
the yells they could handle, and a considerable
number were of very acceptable quality. Some
of these are printed and the prize winners an-
nounced elsewhere in this issue. It is proposed
that the best ten of these be selected and several
hundred prints made that can be handed out to
rooters until all shall be familiar with them.
Although all students have already been in-
structed in the manner of securing rooters' but-
tons and the benefits of wearing them, it may
not be out of place to repeat them here for the
benefit of those not in close touch with our ac-
tivities. All men present three times at yell
practice will be given one of these buttons, and
its possession will entitle him to a seat on the
stage of the K. of C. hall during the games there
and to whatever other special advantages the
various committees can offer those who will root
for our teams in later seasons. Wilbur Shook,
'II, was selected by the council as yell leader,
and it is believed that under his leadership the
rooters' club will be more efficient than has been
possible before. This year we have the spirit,
the leader, and the new yells, a combination that
insures success.
Our leading article this month is one of es-
pecial merit, and coming, as it does, from one
so well prepared to speak authoritatively on the
treatment of silver-gold ores, should be very val-
uable to those who now are, or expect to be,
engaged in mining work. We are particularly
grateful to Mr. Kidder for preparing the article
in such a way as to make it adaptable for easy
reference, and we believe that it will be preserved
for this purpose.
Special research work along the line of sani-
tary engineering has qualified Mr. Plew to write
on the bacteriological side of engineering. It is
true that bacteriology, and some kindred subjects
that are often classed as strictly chemical, have
come, in very recent years, to concern other
branches of engineering very materially, and to
be up to date means attention to the rapid prog-
ress in this new line of research.
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CYAN1DATION OF THE SILVER=GOLD ORES OF
TONOPAH, NEVADA
BY S. J. KIDDER, '00.
The discovery of Tonopah dates from April,
1900, when James L. Butler, traveling through
Southern Nevada on a prospecting trip, was at-
tracted by the outcrop of a quartz ledge on what
is now known as Mount Oddie. The claims cov-
ering the strike were located by Butler in August,
1900. Several leases were let in the following
December, and many others in the spring of 1901.
In June, 1901, the original eight claims became
the property of the Tonopah Mining Company.
The leases expired December 31st, 1901, after
having produced approximately $3,000,000 worth
of ore. The property paid for all of its own
development from the time of the original ship-
ment of two tons of ore taken out during the
location work.
OREs.—The ores of Tonopah consist essen-
tially of sulphides of silver in a quartz gangue,
and contain, in addition to the silver, approxi-
mately one ounce of gold to every eighty-five to
one hundred ounces of silver. The chief silver
minerals are: Argentite, Ag2S, a soft black min-
eral; stephanite. Ag5SbS4, also soft and black,
but quite brittle: pyrargyrite, Ag3SbS3, dark
ruby silver, and cerargyrite, AgC1, the grayish-
green chloride which cuts like wax. The bro-
mide and iodide of silver have also been recog-
nized in some of the oxidized ores of the district,
and form very pretty specimens. Lead, copper,
iron, manganese, and zinc have been found in the
primary sulphide ores and to a less extent in the
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partially oxidized ores, never, however, in com-
mercial amounts, but in some instances in suf-
ficient quantity to effect the milling of the ores
and the grade of the bullion produced.
The ore deposits all occur in eruptive rocks,
the chief of which is an andesite. Rough sorting
of the ore at the mines is usually done to remove
the major portion of any barren porphyry that is
broken with the ore. The tonnage thus removed
is relatively small in comparison to the total
amount of ore milled, but it assists materially in
reducing the amount of flocculent slime produced,
which is both difficult to settle and hard to filte.
on account of the pasty, non-porous condition of
the cake which is formed on the filter leaves, in
contrast with the granular and porous cake pro-
duced by quartz slime.
The treatment of the above ores by cyanida-
tion has been successfully carried on by local
mills since the fall of 1906, at which time the
Tonopah Mining Company began the operation
of its one-hundred-stamp mill. This is known as
the Desert mill, and is located at Millers, Ne-
vada, thirteen miles from Tonopah. Two other
mills have since been constructed, the Belmont,
with sixty stamps, and the Montana-Tonopah,
with forty stamps. In addition to these, the
Tonopah-Extension is now erecting a thirty-
stamp mill.
The mills are of two distinctive types, the
Desert mill, making a separation of the product
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after grinding into sand and slime, illustrating
one type, and the Montana-Tonopah mill, which,
with the aid of tube mills, reduces all of its ore
to a pulp, 70 to 75 per cent. of which will pass
two-hundred mesh, illustrating the other type.
PRESENT PRACTICE AT TILE DESERT MILL.
The ore is received from the mine in stand-
ard, fifty-ton, steel ore cars, which are dumped
into an ore pocket directly beneath the track.
two No. 4D Gates gyratory crushers, with short
heads for fine crushing. The discharge from the
No. 4 crushers joins the undersize from the
screen and falls by gravity to a 6o-inch Snyder
sampler, so arranged that Jo per cent, of the ore
delivered to it is cut out for sampling. This cut
is delivered by gravity to a io-inch steel
-bucket
elevator feeding a set of 30 x To-inch rolls. The
rolls discharge to a second Snyder sampler 42
inches in diameter and making a cut of 5 per
No. 1.—View of Tonopah, Nev., from Mount Oddie, showing Steel Head Frame of the
Tonopah Mining Company in foreground and Mount Brougher in the background.
This receiving bin is lined with steel rails and
has a gravity feed, controlled by a finger gate, to
the crushing plant.
COARSE CRUSHING AND SAMPLING.—The in-
itial crushing is done in a No. 7Y2K Gates gyra-
tory crusher, with an annular receiving opening
14 inches wide and a capacity of approximately
roo tons per hour, crushed to pass a 2 2-inch
ring. From here the ore is fed to a 26-inch steel-
bucket elevator, which discharges into a revolv-
ing screen 48 inches in diameter and 16 feet long,
fitted with manganese steel plates having CA-inch
holes. The oversize from the screen passes to
cent. of the ore coming to it, so that it delivers
a sample representing 0.5 per cent. of all the ore
crushed, or a io-pound sample for each ton of
ore. The reject from the last sampler joins the
reject froni the first sampler and falls onto an
i8-inch conveyor belt, which carries the ore up a
22-degree incline and delivers it to the battery
storage bins. The cut from the last Snyder
sampler is again elevated and further reduced in
size by a pair of TO X 9-inch rolls, which dis-
charge to a 26-inch Snyder sampler. The reject
goes direct to the conveyor belt, and the sample
is quartered on a steel plate and sent to the assay
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office for further grinding and sampling. The
entire crushing and sampling plant is driven by a
150 H. P. Westinghouse induction motor, and is
in operation six to eight hours a day. The ore
coming from the crusher room will nearly all
pass a 0/2-inch ring, and is distributed to the
storage bins above the batteries by means of a
Robins automatic ore distributor. The bins have
a capacity of 1,5oo tons, sufficient to supply the
mill with ore for three days.
STAMP BATTERIES.—There are one hundred
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weight of the stamp has been reduced from 1,o67
to 919 pounds. Chrome steel is used principally
for the shoes, the average consumption of steel
being 0.42 pounds of steel per ton of ore crushed.
The life of the chrome-steel shoes averages ninety
days.
Semi-steel dies, weighing 15o pounds each,
when new, are in common use. They are made
by a local foundry from cast-iron and steel scrap.
The life of the dies is less than that of the shoes,
being approximately sixty days.
No. 2.—Stamp Batteries in the Desert Mill of the Tonopah Mining Company at lillers, Nev.
stamps arranged in batteries of five. The mor-
tars rest on solid concrete foundations, and are
held in place by 34-inch anchor bolts, bedded in
the concrete. The weight of the stamps when
fitted with new shoes is slightly more than 1,050
pounds, the weight being divided as follows:
Stem, 3,g in. diam. by 14 ft. to in. long 
 427 lbs.
Boss head 
 320 lbs.
Tappet 
 
 140 lbs.
Shoe 
 
 18o lbs.
Total weight of each stamp 1,067 lbs.
The shoes are 9 inches high when new, and
are allowed to wear until they are about 2 inches
thick. When removed from the batteries they
weigh approximately 32 pounds, and the effective
RECORD OF SIIOES AND DIES.
Shoes. Dies.
Make Chrome Steel Tonopah Cast
No. sets (five per set) 7 24
Total ore milled, tons 
 14,989 34,268
Weight, each, pounds 
 182 150
Cost, each 
 $11.026 $6.765
Cost, per pound 
 o.o6 0.045
Cost, per ton, ore milled 0.026 0.024
Consumption of steel, per
toil, ore milled, pounds 0.422 . 0.525
Average life, days 90 6o
Each 20 stamps is driven by a 50 H. P. in-
duction motor, which under test develops 44 H.
P. when the stamps are making 106 to 107 drops
per minute, through a height of 6 inches.
Horizontal slot, woven wire screens, having
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an aperture .042 inches wide, the approximate
equivalent of a 14-mesh screen, are in general
use on the batteries. The height of discharge,
or distance from the top of the die to the bottom
of the screen opening, is maintained at from 2
to 3 inches.
The stamp duty under the above conditions
varies from 4.9 to 5 tons per stamp per 24 hours.
The crushing is done in cyanide solution titrating
4.5 to 5 pounds KCN per ton and the amount of
solution added is about 6 tons per ton of ore
crushed. The total amount of solution pumped
to the battery storage tank, which includes the
solution used for wash water on the concentra-
ting tables and vanners, amounts to 7.8 tons per
ton of ore milled.
SCREEN ANALYSIS OP BATTERY PULP.
Per Cent.
Retained on 20 mesh 5.2
Retained on 30 mesh 11.7
Retained on 50 mesh 21.6
Retained on 100 mesh 24.5
Retained on 150 mesh 6.o
Retained on 200 mesh 2.8
Passed 200 mesh 28.0
The pulp discharged from the batteries is
elevated by a 30-foot sand wheel, with buckets
inside the rim, to a set of double cone classifiers
which make a separation of the coarser sands
from the fine sand and slime, as shown by the
following screen analysis:
Classified Overflow,
Battery Pulp. Per Cent.
Spigot
Discharge,
Per Cent.
Retained on 20 mesh 0.2 4-4
Retained on 30 mesh 3-7 23.3
Retained on 50 mesh 10.5 31.8
Retained on 100 mesh 34.9 28.4
Retained too mesh 50.3 11.7
- RF,GRINDING.—The coarser sands are re-
ground in five 5-foot Huntington mills, fitted
with 30 and 35-mesh screens. A sixth mill, fitted
with 40-mesh screens is used for regrinding the
middlings from twenty Wilfley tables and five
Woodbury tables, previous to reconcentrating on
Johnston vanners.
SCREEN ANALYSIS, HUNTINGTON MILL DISCHARGE
THROUGH 35-MESH TYLER SCREENS.
Per Cent.
Retained on 30 mesh 
Retained on 50 mesh 12.4
Retained on 100 mesh 42.0
Retained on 150 mesh 8.4
Retained on 200 mesh 3.0
Passed 200 mesh 34.0
CONCENTRATING.—The overflow from the
above classifiers and the reground product from
the Huntington mills is concentrated on twenty
Wilfley tables and five Woodbury tables. The
concentrates are collected in boxes and cleaned
up once every twenty-four hours. The middlings
from all twenty-five tables, after regrinding to
pass 40-mesh, are reconcentrated on nine 6-foot
Johnston vanners. The combined concentrates
from the tables and vanners are dried to about 6
per cent. moisture and sacked for shipment. On
ore assaying 0.35 ounces gold and 31 ounces sil-
ver per ton (ratio silver to gold, 88 to I), the
concentrates will average 4.73 ounces gold and
689 ounces silver per ton (ratio silver to gold,
145 to 1), and approximately 105 tons of ore will
be required to produce one ton of concentrates.
(158,000 tons of ore produced 1,504 tons of
concentrates.)
ANALYSIS OP CONCENTRATES.
Fe203
Sio2 A1'03 S Mno2 Cu Zn Au Ag
Per cent .....61.4 21.0 3.27 2.05 Tr. Tr. .018 2.05
Most of the silver is present in the concen-
trates in the form of argentite, Ag2S, or stephan-
ite, Ag5SbS. That some of the gold is present
in the free state is evident from the fact that at
times free gold is plainly visible on the concen-
trating tables.
All of the pulp, after concentrating, goes.to
a 54-foot sand wheel, having a series of 150
buckets on the inside of the rim, and is elevated
to a set of double cone classifiers which make
the final separation into sand and slime.
SAND TREAT M ENT.—The leaching depart-
ment contains twenty-two redwood tanks, each
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33 feet in diameter and 8 feet deep, all having 8-
ounce canvas filter bottoms. The general arrange-
ment is well illustrated in Figure 3. Four of the
tanks are used for collecting the sands and the
remainder for leaching.
The collecting is done by means of a Butters
and Mein revolving distributor, shown on the left
of the illustration. The pulp is received in a
bowl, suspended over the center of the tank;
2
-inch pipe, of different lengths, radiate from the
bowl, and as they revolve distribute the sand
evenly in the tank. The solution is kept drained
from the surface of the charge through openings
in the side of the tank, covered by canvas cur-
tains. The overflow solution, after the removal
of any sand that may have been carried over,
is pumped to the slime settlers.
The charges in the sand collectors are
drained, with the aid of a vacuum pump, until
they contain about 18 per cent. moisture. They
are then transferred by means of the Blaisdell
excavator, shown on the right of Figure 3, to
one of the treatment tanks. The conical plug,
shown in the center of the sand tank directly
below the excavator, is withdrawn by means of
a chain block. The beam carrying the discs is
then lowered into the tank, and as it revolves
scrapes the sand to the center of the tank where
it falls onto a 20-inch belt conveyor running
beneath the tanks. The conveyor system brings
the sand up an incline between the tanks and then
extends the entire length of the leaching depart-
ment. By means of a tripper and cross conveyor
the sand can be discharged into any one of the
eighteen leaching tanks. The sand is distributed
uniformly in the tank by a Blaisdell distributor,
the essential feature of which is a rapidly-revolv-
ing plate above the center of the tank over which
the machine is placed. The sand. falling on this
plate with its rapidly-revolving blades, is thrown
uniformly over the entire tank. After leveling
off, the charge, consisting of about 210 tons of
dry sand, is ready for treatment. A card record
is kept of the sand charges as indicated below:
Sand Charge No. 977.
Began filling, 71:15 p. m., Sept. 17, 1909.
Finished filling, 6:30 p. m., Sept. 18, 1909.
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2 wash water
11 tons
11 tons
--
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Total 450 1260.4 Discharge (sand 4
1
. 0251 2.6S1.809- 3 35
The
of the solution coming from the charge.
The first strong solution pumped on the sand
charges varies from 5.5 to 8 pounds KCN per
ton. During the first sixteen hours of leaching,
the solution draining through the charge is re-
turned to the top of the tank by means of a small
air lift connected to one of the drain pipes. After
circulating thus for sixteen hours the drain
valves are opened and the solution allowed to
drain into the sumps supplying the precipitation
boxes. As the solution leaches through the
charge more barren solution is pumped on and
the leaching continued until the major portion
of the dissolved values are washed out. This
requires from five to six days.
The charge is then drained and transferred to
another tank for a second and final treatment.
A water wash, of from 20 10 30 tons, is run
through the sand before discharging.
From 110,172 tons of ore treated from March
to November I, 7909, which averaged 0.313
ounces of gold and 28.06 ounces of silver per
ton, the sand residues averaged 0.03 ounces gold
and 2.99 ounces silver per ton.
The approximate distribution of the value
solution assays shown are from samples
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in the different sizes of the sand residue is shown Soluble sulphides, such as K2S, are formed
in the following screen analysis: during cyanidation, and, unless removed, may
cause the loss of values by the reprecipitation of
gold and silver previously dissolved. Lead
acetate is added to the mill solution to remove
any excess of soluble sulphides, the lead uniting
with the sulphur and precipitating as lead sul-
phide.
The consumption of lead acetate at the Desert
mill is approximately o.6 pounds per ton of ore.
Lime is added to the solutions, partly with
The commonly recognized equation for the the ore and partly in the slime treatment tanks.
SIZE
Per
cent.
Assay value per ton Per cent. of
total value
contained
in each size
Gold
ozs
Silver
ozs.
Total
Retained on 30 mesh 7.1 0.05 0.2 $4.41 14.0
44) 11.0 .05 5.0 3.75 18.0
60 27.9 .03 3.0 2.25 24.5
80 .02 2.6 1.83 21.7
11:10 " 11.3 .01 LS 1.19 5.9
Passed 1t10 " 15.8 .02 2.2 1.01 11.3
t9.5 100.0
General tailing
sample .03 2.7 2A3)
No. 3. Leaching Department, Desert Mill, showing Blaisdell Excavator in foreground
and Sand Conveyor between Leaching Tanks.
dissolution of gold by a solution of potassium
cyanide is:
2Au+ 4KCN 0 -1-1120 - 2KAu (CN)2 2KOH.
In the case of native silver substitute Ag. for
Au. in the same equation. Native silver is, how-
ever, slowly soluble in a cyanide solution and is
rarely seen in Tonopah ore.
In the case of Argentite, Ag2S, which is one
of the chief minerals in the Tonopah ore, the
reaction suggested by F. J. Hobson indicates
what may take place.
Ag2S-1-5KCN+0+1-120 = 2KAg (CN)2-1-KCNS-F2KOH.
The silver chloride in the ore is readily
.soluble in cyanide solution.
Aga. 2KCN K Ag (CN)2 K Cl.
The total amount added varies from 8 to 12
pounds per ton of ore. It serves to neutralize
the acidity of the ore, thus preventing the loss of
cyanide that would take place in an acid solution
it aids in the settlement of the slime, and less
reprecipitation of the silver is noticeable when
the solutions are kept highly alkaline.
SLIME TREATMENT.-The overflow from the
36-inch cone classifiers, as shown on the flow
sheet of the Desert mill, goes to four settling
tanks, each 36 feet in diameter and 20 feet deep.
The clear solution is either decanted and precip-
itated or allowed to overflow the top of the tank
into a circular launder leading to three sump
tanks 40 feet in diameter and 8 feet deep, from
which it is returned, by means of an 8-inch
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Butters centrifugal pump, to the battery storage
tank.
The settled slime is pumped out at intervals
of about twelve hours to make up charges in the
treatment tanks, of which there are seven. They
are the same size as the settling tanks, and are
provided with two sets of stirring arms attached
to a vertical shaft, supported on a step bearing
in the bottom of the tank and driven at the rate
of 5 revolutions per minute from a line shaft
extending over the top of the tanks. Additional
agitation is obtained by air lifts, attached to the
Slime Charge No. 418. Tank No. 2.
Assays and
Titrations
4:s
Cyanide 
Lime 
Lead Acetate 
Weak Solution 
(00 lbs.
5tm) lbs.
0.5 lbs.
3 tons
Specific Gravity 1.115
Agitation:
Began 10-27-09 8 p. in. Slime H cads 10.13
Finished .... 1C-29 11 p. m.
Total
 68 hours
Temperature... 145 of:
Decanted
Decanted  0-1" Solution 4.8 1.2 .07
Stock Tank 10-311-09 8 10 a.m. Slime Tails 02
No. 5.—View showing Butters Vacuum Filters in Desert Mill.
inside of the tanks, one being placed in each
quadrant.
Two 8-inch Butters centrifugal pumps are
used for making up the charges and transferring
the treated pulp to the filter stock tank. When
not being used for either of the above purposes
each of the pumps can be connected to a treat-
ment tank, thereby affording considerable addi-
tional agitation.
A 2-inch steam coil is placed in each treat-
ment tank and the temperature of the charges
raised to 85 or 90 degrees Fahrenheit.
The following card record is kept of the slime
charges:
0
7
.
S
.
 S
il
ve
r 
4
4.5
1(4
$7.30
3 63
1.30
After treatment, the charges are settled and
six to eight feet of clear solution is decanted
and precipitated. The pulp then has a specific
gravity of about 1.16 (23 per cent. dry slime and
77 per cent. solution). It is transferred to a
stock tank of the same size as the treatment tanks
and equipped with an independent agitator. From
here it is pumped as needed to the filters.
FILTERS.—Butters vacuum filters are used
for the removal of the balance of the solution
in the pulp. Some of the filter leaves can be
seen in Figure 5. The upper portion of the
leaf is made of wood and the balance of the
frame of Y2-inch iron pipe, perforated where the
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solution is drawn through by the vacuum. At
the Desert mill the pipe frame is covered with
No. 6 duck with Ys-inch square wooden strips
inserted between the layers of canvas. The
minutes to an hour to collect a cake of slime, I4
inches thick, on the sides of the filter leaves.
After the cake is formed the slime pulp in the
filter box is replaced by wash water, which is
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leaves are ten feet long and five feet deep, and
their capacity, on the grade of slime being
treated, is approximately 1.2 tons dry slime per
leaf per twenty-four hours.
With a 21-inch vacuum it requires from 45
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in turn drawn through the slime cake and filter
until the major portion of,the soluble values are
removed. The washing generally lasts one hour.
The clear solution drawn through the filters, in
collecting the cakes, is precipitated, while the
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lower grade wash solution is returned to the
battery storage tank with precipitating.
The filters are arranged in two hopper bottom
boxes, each generally having 91 leavps in use.
PRECIPITATION.—All of the solution for pre-
cipitation is received in two tanks, each 24 feet
in diameter and 8 feet deep. The solution from
here goes to twenty redwood zinc boxes, each
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The boxes are filled and emptied by two 8-
inch Butters centrifugal pumps, each driven by
a 20 H. P. motor. The vacuum for the filters
is maintained by two pp x To-inch Knowles du-
plex vacuum pumps.
with seven compartments, holding 15 cubic feet
of zinc shavings, giving a capacity of 105 cubic
feet of shavings per box or 2,100 cubic feet for
the twenty boxes.
An average of 2,500 tons of solution is passed
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through the boxes every twenty-four hours. The
solution entering the boxes assays approximately
0.045 ounces gold and 3.6 ounces silver per ton,
and the solution leaving the boxes very rarely
carries more than a trace of either gold or silver.
The gold and silver precipitate, or product
as it is commonly called, is cleaned up four times
a month. The equipment used consists of a
Knowles triplex pump with a 3-inch suction and
a 22-inch suction hose reaching to all of the
boxes; two Johnson filter presses with 24 x 24-
inch frames; r settling tank, 16 x 5 feet, and one
4-inch centrifugal pump for pumping the solution
from the filter presses and the solution used in
washing down the concrete floor up into the
settling tank.
After the solution has been shut off from a
box, the zinc is lifted out of the second compart-
ment and the solution pumped to the filter
presses. The compartment is then filled with
clear solution and a i6-mesh screen placed near
the top of the box. The zinc and precipitate
from the other compartments are then washed
by hand over the screen. The precipitate and
any short zinc that may pass the screen are
pumped to the filter presses. The short zinc
which does not pass the screen is removed from
the box and placed on trays in a separate box.
The zinc is cut on a special lathe from sheets
measuring 36 x To8 inches, No. 9 gauge. One
man in 8 hours will cut from 1,000 to 1,200
pounds of shavings which will average 0.005 of
an inch in thickness.
REPINING.—The precipitate from the John-
son presses, carrying 30 to 35 per cent. moisture,
is mixed with fluxes and dried in a three muffle,
coal fired, drying furnace. The flux is varied
from time to time depending on the nature of
the precipitate. It averages as follows:
Precipitate (Dry Weight)   Ioo lbs.
Crude lump borax 
 
17 lbs.
Soda 
 
ii lbs.
Slag 
 
4 lbs.
Silica 
 
2 lbs.
The dried precipitate yields from 75 to 8o per
cent. bullion.
The melting is done in six Faber du Faur tilt-
ing furnaces, fired with coke. The precipitate
and fluxes are charged into graphite retorts
which average about 35 pours before having to
be replaced. When using new retorts, 6,000 to
6,5oo pounds of precipitate are melted down
into bullion in from twenty-four to twenty-six
hours. With old retorts the time required is
slightly longer.
The bullion is poured into cast-iron molds
holding r,ioo to 1,200 ounces Troy. The slag
overflows through a slot in the side of the mold
and falls into a conical cast-steel slag pot on
which the mold is placed. The slag is crushed
and concentrated, and the metallics recovered,
together with some of the slag, form part of the
flux in melting down the next lot of precipitate.
The fineness of the bullion ranges from 950
to 980 in silver and from 10 to 14 in gold. The
average fineness on 3,564,946 ounces of bullion
produced for the year ending March I, 1909, was
959 silver and 12 gold, total fineness 971.
The average value of the bullion for the same
period was 72 cents per ounce, the average price
of silver for the year being 52.16 cents per fine
ounce.
RECOVERIES.—The extraction by concentra-
tion and cyanidation varies somewhat with the
character and value of the ore being treated. On
110,172 tons (dry weight) of ore milled from
March i to November 1, 1909, the average re-
coveries based on smelter returns were as fol-
lows: Gold and
Gold, Silver, Silver,
Recovery. Per Ct. Per Ct. Per Ct.
By concentration 12.7 20.5 20.4
By cyanidation 78.7 72.0 72.0
---
Total recovery  91.4 92.5 92.4
OPERATING COSTS.—The total direct opera-
ting costs over the above period of eight months
were: Per Ton Milled.
Labor 
 $0.802
Supplies 1.543
Power 
.478
Total 
 $2.913
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Heating and water service are included in
the above costs.
The scale of wages in effect at the present
time is high in comparison with other districts.
Batterymen and other skilled laborers receive
$4.50 per eight-hour shift; carpenters, machinists
and blacksmiths $5.50, and helpers $4.00.
The cost and consumption of the chief sup-
plies used range as follows:
Consumption (lbs.)
Cost. Average Per Ton
Per Pound. Monthly. of Ore.
Cyanide (KCN) $0.212 43,654 3.17
Zinc 0.096 24,100 1.75
Lime  .008 146,248 10.62
Lead acetate .102 7,987 .58
All electrical power used in the district is
generated from water power at Bishop, Cal. The
transmission line to Millers, Nev., is a little over
ioo miles long and crosses the White Mountains
at an altitude of about ri,000 feet. The 3-phase,
60-cycle current is transmitted at 54,000 volts,
and stepped down to 2,200 volts for local dis-
tribution. For the use at the motors the voltage
is stepped down again to 500 volts. The mill
at present is using an average of 530 H. P., or
slightly over i H. P. per ton of ore per twenty-
four hours.
MONTANA-TONOPAH MILL.
The ore being treated is similar in character
to that treated at the Desert mill of the Tonopah
Mining Co., but is of a slightly lower grade, and
as a rule carries slightly more of the base metal
sulphides.
The main differences in treatment can be seen
by reference to the flow sheets of the mills.
The crushing in the batteries is done in cyan-
ide solution through 20-mesh woven wire screens
having an aperture of 0.0173 inches.
The average stamp duty for the year ending
August 31, 1909, was 3.7 tons per stamp per
twenty-four hours. Approximately 45 per cent.
of the battery discharge will pass a 200-mesh
screen.
The pulp from the batteries is classified in 24-
105
inch cone classifiers and the coarse material con-
centrated on eight Wilfley tables. The entire
product, after the removal of the coarse concen-
trates, is elevated to two Dorr classifiers, which
thicken the pulp until it contains about 45 per
cent. moisture, in which condition it is fed to
two 5 x 22-foot Allis-Chalmers tube mills. The
product from the tube mills is again classified
and any coarse sand is returned to the mills for
regrinding. Approximately 70 per cent. of the
pulp entering the tube mills is coarser than oo-
mesh, while nearly 75 per cent. of the final re-
ground product will pass 200-mesh. The tube
mills make 27 revolutions per minute and each
requires about 65 H. P. to operate.
The entire product from the mills is elevated
by means of three 54-inch Frenier sand pumps
and concentrated on sixteen Frue vanners. The
fine concentrates from the vanners and the coarse
concentrates from the Wilfley tables are dried
and shipped separately. From ore milled during
1908-1909, one ton of concentrates was produced
for each 43.7 tons of ore milled.
SLIME TREATMENT.—The tailing from the
vanners and the overflow from the thickening
cones feeding the vanners go to a small tailing
wheel feeding three cone-bottom settling tanks,
from which the slime is pumped to Hendryx
agitators. These agitator tanks are 17 feet in
diameter and have a cone bottom. The tanks,
of which there are six, are equipped with a screw
propellor operating inside a cylindrical tube that
extends from near the bottom to near the top of
the tank. The motion of the propellor produces
a strong upward current, elevating the pulp and
discharging it over a circular apron out against
the sides of the tank.
After treatment the pulp is transferred to a
stock tank 30 feet in diameter and 17 feet deep,
equipped with stirring arms, from which it is
pumped up to the Butters vacuum filters. The
filters are arranged in two boxes, each equipped
with 72 leaves. The solution is further clarified
before being precipitated.
PRECIPITATION .—Zin C dust is used for pre-
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cipitation. It is added as an emulsion to the
clarified solution from the filters and is then
pumped to two Merrill presses. The precipitate
from the presses is dried and melted in three
tilting furnaces.
The bullion has a total fineness of about 887,
the silver fineness averaging 873 and the gold
fineness
RECOVERIES.—From 49,540 tons Of ore
treated from September 1, 19o8, to August 31,
1909, averaging 0.228 ounces gold and 22.47
ounces silver per ton (ratio silver to gold 98 to
1), the gross recovery, based on the assay of the
mill tailing was 94 per cent, of the gold and 88.3
per cent. of the silver. The recovery based on
smelter returns is not reported. The total re-
covery by concentration is approximately 36 per
cent. and by cyanidation 54 per cent. of the value
of the crude ore.
OPERATING COSTS.—The direct milling costs
from August, 19o8, to July, 1909, were:
Per Ton Milled.
Labor 
 
$1.119
Supplies 1.348
Power, water, heating 1.290
Total $3.757
ANNUAL OUTPUT OF SOME OF THE LEADING SILVER
PRODUCERS Or THE WORLD.
LOCATION. Year. Silver.Ounces. Other Metals.
Tonopah Mining Co.,
Nevada  1908-1909 4.460,725 50,039 ozs. gold
Broken Hills. New South
Wales 1901/-1909 3 361,257 Lead, zinc
I,a Rose. Canada 1908-1909 2,915,705 Cobalt, nickel
Nipissing. Canada 1908-1909 '2,803,440 Cobalt, nickel
Bunker Hill and Sulli-
van, Idaho 1908-1909 1,160,800 Lead
Montana-Tonopah. Nev. 1908-1909 757,454 8,019 ozs. gold
El Oro. Mexico 1908-1909 577,0(5) 104 000 ozs. gold
Many other Mexican companies, particularly
in Guanajuato and Pachuca, produce large quan-
tities of silver; their production, however, is not
generally reported in this country.
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THE RELATION OF BIOLOGY TO ENGINEERING
By W. R. PLEW, .07.
Telford has defined an engineer as one who
uses the materials and forces of nature for the
benefit of man. A definition which is clearly too
broad, hut one that conveys a fair general idea
of the nature of his work.
It is true that he is generally thought of as
busying himself with such things as stone, steel,
brick, and materials and methods of construction,
or else with forces, stresses, strains, etc. He is
seldom thought of as being interested in those
great effects in nature that are due to the action
of living micro-organisms, or living and dead
organic matter, which are of great interest to
the engineer who is called upon to design a
structure that involves the public health.
These micro-organisms, generally known as
bacteria, are the most numerous and most widely
distributed of all living things. They are present
not merely at the surface of the earth, but in all
bodies of water, in the soil, in the air, and, in
fact, everywhere. They are always associated
with decaying organic matter, and from a close
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study of this fact has come the modern methods
of sewage purification.
Perhaps the first application of bacteriology
to engineering was by Dr. Frankland, in 1885,
when he used the Koch plate method in the ex-
amination of the water from the London filters,
a method which is used at the present to control
the operation of filters.. Later it was found that
this was not the only application of bacteriology
to water filtration. The very process itself was
found to be largely bacteriological. The effective
agent in sanl filters being the organic slime in
the filter bed, and the accumulated surface sed-
iment layer, called by the Germans "Die Sumtz-
decke," which is made up of both organic and
inorganic constituents. While the action is not
entirely understood, the peculiar action under
varying circumstances will permit of no other
explanation than being bacteriological.
Somewhat later new impetus was given to the
study of biology by engineers through the in-
troduction of the "septic tank" by Cameron, who
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built one at Exeter, England, in 1894. Patents
covering the same idea, from the biological stand-
point, had been granted Mauras in France in
1881, and Mucrieff in England in 1891. Almost
simultaneously with the building of the Exeter
"septic tank," Prof. Talbot, of Illinois .Univer-
sity, designed one for Champaign and Urbana,
Illinois. All of these mechanically different
methods depend upon the bacteria for the oxida-
tion of the organic matter in the sewage. They
are, in effect, structures, suitable for the lodging,
growing, and feeding of countless billions of
nitrifying bacteria, their food being the organic
matter in the sewage. As yet the details of the
processes that take place in these nitrifying
structures are not thoroughly understood, but the
great amount of careful investigation now going
on will doubtless soon result in a solution of
these problems.
Biology has also been a great aid in determin-
ing the quality of prospective water supplies.
Through the efforts of Winslow, Whipple,
Rofter and others it has come to be recognized
as the final criterion of the potability of a given
water. Not only accounting for its fatal effects
in some cases, due to pathogenic bacteria, but
explaining, in a great many instances, the cause
of obnoxious but harmless conditions, and thus
showing the way to eliminate them.
Through a knowledge of their mehbolism
and how they are affected by their environment,
it has become possible to keep storage reservoirs
in better condition than formerly. Many in-
stances are on record where the water of storage
reservoirs has become totally unfit for use on
account of troublesome organisms.
Bacteriology has shown that the terrible epi-
demics of cholera and kindred diseases which in
times past have swept over Europe, and which
at times have threatened America, and typhoid
fever, the American plague, may be prevented,
and that the germs of these diseases are largely
water-borne, and also that it is necessary for
communities to be supplied with water free from
any suspicion of pollution. It has shown how
this may be accomplished by filtration. Indeed,
it has been suggested that the payment for these
filters be made to depend upon their efficiency
in reducing the death rate from typhoid fever.
The city of Lawrence, Massachusetts, situa-
ted on the Merrimac River, and using this much-
polluted stream, as a source of water supply,
suffered for many years from severe epidemics
of typhoid fever. In 1892 the city constructed
what is perhaps the most scientifically-operated
filter in existence. Immediately after it had been
put into use, an examination of the purified water
showed it to be almost entirely free from bac-
teria. The immediate and remarkable decrease
in the death rate from typhoid fever shows what
can be done by a close application of the princi-
ples of bacteriology in the design and mainte-
nance of such structures.
What has been done at Lawrence can be done
elsewhere, and as the population becomes more
dense, and waste matter more numerous, more
and more attention must be given to the proper
disposal of it, and to the purification of our water
supplies.
The engineer need not be a biologist, neither
need he be a chemist, but he should be able to
profit by the results of their investigations to
understand and intelligently use the results ob-
tained in their laboratories.
More directly interested in biology than en-
gineers in general are the "sanitary engineers,"
a branch of civil engineers who concern them-
selves almost exclusively with structures for the
promotion of the public health. Such structures
fall naturally into two classes, covered by the
general terms "water supply" and "sewerage."
The sanitary engineer, in addition to the
building of structures for the promotion of sani-
tation, is interested in the collection of vital sta-
tistics, in all zymotic or germ diseases, and should
be much better equipped in biology and chemistry
than engineers in general, for he is frequently
called upon as a specialist to cope with problems
that require such knowledge. To him is given
the task of passing on the quality of a given
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water supply. He should be able to make, and
interpret, a complete water analysis, both chemi-
cal and bacteriological. To him is largely due
progress in sanitation in the past half century.
He should not only have a good knowledge
of the lowest forms of life, or bacteria, but he
should have some knowledge of the slightly
higher forms and their effect on waters.
Crnothrix, or iron fungus, has given consider-
able trouble in the past. It grows abundantly in
tubes of driven wells, in service pipes, and thrives
in waters rich in iron. It not only impedes the
flow of water, but renders it unfit for laundry
purposes on account of deposits of iron rust.
Unpleasant odors may arise from quite a few
varieties of the diatoms.
Asterionella produces. perhaps, the strongest;
and if very plentiful, produces quite a fishy odor.
Synedra and melosira produce vegetable
odors; five thousand cells per c. c. are sufficient
to make it quite distinct. Troubles of this
character appeared several times in the Boston
water supply. At first they were attributed to
spongillias, or fresh water sponges. but later
they were found to be synura, which were de-
veloping in large numbers under the ice in Lake
Cochituate. Raphidomonas, a minute animal
form, has been known, in at least one instance,
to cause considerable trouble by leaving green
stains on cloths washed in water containing them.
Numerous other instances might be cited
where biology has touched engineering, but
enough has been given to show that great things
may be accomplished by a scientific use of these
organisms on the border line of living matter;
that they are a great force in nature, and may
be used for the benefit of man.
Again I would say that the engineer need
not be a biologist, chemist, nor physician, but
that he should be able to embody in his structures
the principles developed by them. The construct-
ive ability of the engineer, the experience of the
physician, and the science of the chemist and
biologist are all called iipon to preserve the
health of the community.
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ALUMNI NOTES.
Referring to the Mendenhall Memorial Tab-
let, mentioned in the October issue, the following
note has been received:
"We placed an order for the tablet with the
Winslow Bros. Mfg. Co., of Chicago, and expect
to have it delivered about the middle of Febru-
ary. Of the seventy-four living alumni members
of the classes of '90, '91, '92 and '93, subscrip-
tions have been received from thirty-nine,
amounting altogether to $107.5o, and leaving a
deficit of between $4.0 and $50 to be made up.
It is greatly desired that those members of the
four classes who have not subscribed would do
so immediately, rather than make it necessary for
the large deficit to be made up by a few loyal
spirits. MENDENHALL TABLET COMMITTEE,
T. L. CONDRON, Chairman.
* * *
Carl B. Andrews, 'o8, has accepted the posi-
tion of chief engineer of the Oahu Railway and
Land Company, with headquarters in Honolulu,
T. H.
* *
E. S. Butler, '04, has been transferred to the
M. of W. department of the Vandalia, with head-
quarters in Terre Haute, while R. M. Stubbs,
'o9, has succeeded him in the bridge department
of the Pennsylvania R. R. offices at St. Louis.
* * *
Ottiwell Wood, 'o8, who now holds a position
as second electrician on board the U. S. Battle-
ship Wisconsin, visited in Terre Haute during
the holidays.
* * *
R. S. Wilson, '09, formerly with Swift &
Co., of Chicago, is now in the employ of the
Great Western Cereal Company, of Akron, Ohio.
* * *
B. R. Shover, '90, has resigned from the
position of electrical engineer with the Indiana
Steel Company, at Gary, Ind., and is now located
at Youngstown, Ohio.
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W. E. Burk, '96, Chairman of the Advisory
Committee, has resigned that position owing
to his removal to Mexico City. As provided by
the committee by-laws, the senior member in
point of service, H. A. Schwartz, '01, will act
as chairman until the next annual election.
* * *
At the last meeting of the St. Louis Rose
Tech Club, Kessler, '97, was re-elected president
for the ensuing year.
* * *
E. C. Ryan, 'o6, is now located in Louisville,
Ky. He was formerly with the Indiana Steel
Company, at Gary, Ind.
* *
E. E. Larkins, '05. City Engineer of Omaha,
Neb., visited in Terre Haute during the holidays.
* * *
R. L. Smith has resigned his position with
the Westinghouse Electric and Manufacturing
Company, and accepted a position in California.
* * *
Arthur J. Paige, '02, formerly instructor in
drawing at the Institute, but now superintendent
of the motor department of the General Engin-
eering Company, of Pittsburg, was married to
Miss Edith May Fulton, at Elmira, N. Y.,
December 25.
* * *
W. P. Andrick, '07, formerly with the Gen-
eral Electric Company, at Schenectady, is now
with the National Dictograph Company, of New
York City.
* * *
Thomas D. Witherspoon, 'oo, has been pro-
moted to the position of chief draughtsman for
the Union Electric Light and Power Company,
of St. Louis, Mo.
* * *
The Rose Tech Club of Louisville held a
meeting on Wednesday. December 29, in their
rooms in the Norton Building. Mr. Warwick
Anderson gave an interesting talk on the "Avia-
tion Week at Rheims." The following men were
present: F. H. Miller, '95, R. N. Miller, 'oi, J.
F. Denehie, '94, W. M. Anderson, '94, A. A.
Krieger, '03, A. W. Lee, '06, E. J. Miner, '07,
H. W. Wischmeyer, 'o6, Mr. Hesser, C. H.
Carey, of the faculty, Carl Wischmeyer, 'o6, C.
J. Krieger, '12, B. T. Grosvenor, '13, A.
Schweers, '13, P. H. Korn feld, t. Refresh-
ments were served and a very pleasant evening
enjoyed by all.
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BUILDING A SEAPORT TO ORDER
Prince Rupert, the Yea, Transcontinental R. R. Terminus.
By E. B. OSBORN.
In Canada, in Great Britain, and in the
United States, every fourth person wants to
know all about the Pacific terminal port of Can-
ada's new transcontinental railway. I can vouch
for the existence of this widespread interest,
having received several hundred inquiries from
the three countries in question—ninety per cent.
of them from complete strangers. Much of this
curiosity originates, no doubt, in the fact that this
first instance on record of building a great sea-
port to order has touched the popular imagina-
tion throughout the English-speaking world.
Moreover, the name chosen for the new city on
Kaien Island—a very happy reference to the
historic appellation of \Vestern Canada, which
was known as Rupert's Land for two centuries—
has an appealing touch of romance about it.
Every school boy knows, or ought to know, that
Prince Rupert was a born leader of cavalry, and
that he was also the first governor of "the Hon-
ourable Company of Adventurers trading into
Hudson's Bay."
III
I reached the town site which now bears the
name of this historic personage after a pleasant
voyage, and soon found myself at a comfortable
hoted, equal in every respect to the Canadian
Pacific houses along the mountain section of the
line. It rained on the day of my arrival, but the
casual sprinklings—not unlike April showers in
England—which constitute wet weather at
Prince Rupert, are not as depressing as the
,teady downpour of a rainy day at Seattle or
Vancouver. During the remainder of my stay
the we- ther WPS S''.1111v :nr1 m-llow and genial,
a touch of frost at night causing the air to spar-
kle exhilaratingly in the early mornings. There
can be no doubt whatever that the Prince Rupert
climate is healthy both for man and beast. As
vet a drainage system has not been installed—
until the town site is sold such work can not be
taken in hand—but there has been little or no
illness of a serious kind, the epidemic of typhoid
which often visits a new settlement in the West
being conspicuously absent. The fact is, that the
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rainfall of the coast cities is a sanitary boon,
since it flushes the streets and prevents the dis-
semination of thirsty, hungry microbes in wind-
scattered dust. For this and other reasons Van-
couver is the healthiest city in Canada, and I see
no reason why Prince Rupert should not also
show a phenomenally low death rate.
Of course, the great feature of the city in its
present unfinished condition is the harbor, the
finest and safest in all Canada. The search for a
suitable site for the terminal port of a transcon-
tinental railway system was long and arduous,
the company's explorers spending many months
in the examination of the broken coast line.
Good harbors—though none were so good as that
finally chosen—were easy to find, but the diffi-
culty was to discover one with an area of land
adjacent on which a terminal city could be com-
fortably built. Situations resembling that of the
bogus Prince Rupert—an impossible town site,
where the lots stand on their edges and nobody
with a grain of sense would invest a cent—were
plentiful enough. So were good positions for
extensive building, which lacked a decent haven.
In the end the choice fell on Kaien Island, with
its fine encircling channel, which is protected by
Digby Island from the heavy roll of the mighty
Pacific. This channel makes the harbor, which is
fifteen miles long, a mile in breadth, and twenty-
five fathoms in average depth. There is good
holding for anchors on the bottom, and at least
thirty feet of water at a neap tide alongside the
temporary wharves at present in use.
The Prince Rupert town site itself is pictur-
esque in the extreme. The ground rises grad-
ually from the shore line, where the wharves are
to be constructed, thus supplying the necessary
fall for an efficient drainage system. There are
one or two hills of no great magnitude in the
foreground, which will probably be broken up
and dumped into the harbor. They are composed
of hard, sound rock, covered with a few feet of
peaty soil, and will supply excellent material for
the foundation of the wharves. The removal of
hills will strike people in Eastern Canada or
Great Britain as a tremendous undertaking, but
it is nothing in the West, where men have the
faith of a grain of mustard seed. Few of the
buildings now marking the site of the terminal
city will see the arrival of the first transconti-
nental train. Most of the existing edifices are
rough shacks propped up on piles; tents are still
used as business quarters and residences; and
wooden pathways have been constructed, some-
times at a considerable height above the peat
water-logged ground, which was covered by vir-
gin forest three years ago, and has not had time
to dry. There are two good hotels—the one I
stopped at modestly styles itself an "inn"—and
several dollar-a-day affairs, the walls of which
are filled up with bunks in shanty style. Even
in its present rough-and-ready form, however,
Prince Rupert has made phenomenal progress
since the time when a steamer entering the harbor
had to play an obligato on the fog horn in order
to find the handful of pioneers who were just
beginning to build an impromptu wharf and clear
the ground. The stumps of the vanished trees
still stick up in all directions like broken decayed
teeth. Long before the year is out they will be
drawn—by dynamite, that expert in painless den-
tistry—and the streets of the city that is to be will
be in process of construction. Then will begin
the work of replacing the makeshift structures
described by business blocks and houses of brick
and stone. The rectangular system of laying out
a town, which adds so much to the monotony of
urban vistas in Canada and the United States,
will not be employed at Prince Rupert. Those
who know how pleasant it is to see Detroit
with its radiating avenues, after visiting scores of
checker-board cities, will rejoice that the Boston
engineers employed to lay out the Prince Ru-
pert town site adopted a more picturesque plan.
There will be crescents and curving avenues and
places—all the urban circumstance which gives
personality to the cities of the Old World and the
American towns, which, like dear old-fashioned
Boston, beguile the visitor into losing his way
by turning and twisting thoroughfares, that are
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constantly presenting some new and unexpected Prince Rupert to Yokohama  3,860 miles
view. I should hate to live in a city where a .Vancouver to Yokohama (or Seattle)  4:428703 m 1 es
man—or a man and a girl—can not lose the pro- San F
rancisco to Yokohama 
saic way on occasion and deviate into the paths Even more important than the advantage in
of romance. I climbed one of the hills—probably sea distances is the advantage accruing to Princt.
it was the Acropolis—to get a good view of the Rupert from the fact that the transcontinental
harbor, a broad scimitar of steel-blue water. The line serving the port is superior to others by
high hills on the mainland shut off the wild winds reason of its low gradients and easy curvatures.
that are born in the Northern Pacific, and the Not only must the greater portion of the trade
further shore line was reflected in the still depths. to and from the Orient flow that way eventually,
There are fine beaches across the harbor, and but from the very first a large quantity of West-
many a well-to-do citizen will build his home ern Canadian grain—for example, all that is
above them, rowing over to business in the morn- grown in the Edmonton district—will proceed by
ing or taking the ferryboat. The whole picture way of Prince Rupert and through the Panama
had an inward glow (such as you see in the paint- Canal to the Old World markets. Indeed, Earl
ings of certain old masters), which seemed to me Grey's prophecy that the price of wheat will
an anticipation of the intense lift of the great eventually be set at the new port on the Pacific
seaport that is to be. I saw and heard in imagi- may some day come to pass.
nation the increasing murmur—a drone note in Again, a large territory of incalculable re-
the fantasia of city life—of an hundred thousand sources will become tributary, so to speak, to
souls, each busy at his work, and creating new Prince Rupert. Northern British Columbia, of
ties between East and West. The snap and which the old-time placer miners have made the
sparkle of the northerly air of Prince Rupert will preliminary assay map, is unquestionably as rich
prevent its citizens from indulging in the per- in the precious metals and all other economic
petual rest cure of—never mind the name of the minerals as the much more developed southern
city! There is more than one settlement of lotus half of the province. All this huge stock of
eaters along the Pacific Coast. metalliferous country will be within Prince Ru-
Naturally, this terminal port on the Pacific, pert's sphere of commercial influence. The
an ocean the commercial history of which has Grand Trunk Pacific will irrigate it with immi-
barely begun, is assured of a very high position grant capital and immigration, the two requisites
among the cities of the coast. The Grand Trunk of the realization of its many and manifold nat-
Pacific must be the dominant overland freight ural assets. Prince Rupert must also become a
route not only of Canada, but also of the whole notable center of lumbering, canning, and fish-
continent. Since all the lines on a sphere are ing operations. Outside the harbor are the finest
circles in space, grand circle voyaging—whether halibut fisheries in the world, and a very large
by sea or by land—means taking the shortest capital might be profitably employed in the ex-
route between two points. The traveler by the ploitation thereof. This and many another rich
Grand Trunk Pacific Railway and steamship lines harvest of the fertile sea is as yet ungathered and
from, say, Moncton to Yokohama. will practi- ungarnered. It goes without saying that here,
cally be following the same grand circle all the not in Seattle, one hundred miles to the south,
way, and, as should be obvious mathematically, will be the chief distributing center for the Yukon
must save hundreds of miles. Here are the trans- territory and the northward coast line, with its
Pacific distances from the competing ports: numerous settlements.
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SOME COLLEGE YELLS.
BY EDWARD L. ALDEN.
The higher education comprises many things
beside the classics and the sciences. It is pos-
sible for a self-educated man to attain mere learn-
ing. But he would inevitably miss college ath-
letics, class rivalries and customs, hazing, and the
college yell. This last is so important an affair
that the officials of the different American col-
leges have each sent a transcript of their own
particular one to a well-known yearly almanac,
where they make three pages of solid reading.
The list is extremely interesting, even to non-col-
legiate readers, as a study of the possibilities of
language—or rather sound. Also, the yells are
so much more difficult, apparently, than Hebrew
or Greek, that the discipline they form for the
mind of the student is undeniable. For example,
let us begin, alphabetically, with Augustana Col-
lege. The budding Freshman there is brought
face to face with the instant necessity of mem-
orizing this:
"Rocky-eye, Rocky-eye, Zip zum zie, Shinge-
rata, Shingerata, Bim bum bie, Zipzum, zipzum,
Rah! rah! rah! Karraborra, Karraborra, Augus-
tana!"
After that recitations are easy, one would
think. The next striking one is the Bethany
(Kansas) yell: "Rockar, stockar, Thoroch hans
bockar, Kor i genom, Icor i genom, tjo, tjo, Beth-
ania!" This is certainly picturesque and vigor-
ous, whatever it means. Buchtel College has a
long and rolling cheer: "Hoo, Rale, Rale, Roo!
Wa hoo, wa hoo! Hullabaloo, hullabaloo! Rah,
rah, rale, Buchtel! Buchtel! Buchtel! ye ho!
ye ho! ye hega, higa, ho, ho! Rah, rah, rah,
Ruchtel!"
Some colleges fall into rhyme Cedarville,
for instance, lifts this cheer:
"Razzle, dazzle, never frazzle,
Not a thread hut wool!
All together! All together!
That's the way we pull!
Cedarville !"
and Colorado's slogan is:
"Pike's Peak or Bust!
Pike's Peak or Bust!
Colorado College!
Yell we must !"
while Davidson yells thus :
"Hac-a-lac-a boom-a-lak !
Hac-a-lac-a red and black!
Hello, bulue, lo, le, la, run!
Davidson !"
Monmouth College is also given to rhyme, as
witness :
"Ho rah, Ho roo !
Depa la, Depa loo!
Rah si ki yi !
Hot, cold, wet or dry.
Get there, Eli!
Monmouth !"
Ouachita's meter is better, however, than any of
the rest:
"Boom-a-lacka, boom-a-lacka, bow, wow, wow!
Ching-a-lacka, ching-a-lacka, chow, chow, chow!
Boom-a-lacka, ching-a-lacka, who are we?
Who's from Ouachita—we! we! we !"
znd the Wesleyan Female College has one almost
exactly the same, except for the last line, and the
substitution of "Chick" for "Ching," the former
probably being the feminine of the noun or ad-
jective, or whatever this weird word is.
Georgetown University has a yell requiring
fine lungs and deep breathing: "Hoya! Loya
Saxa! Hoya! Loya! Georgetown Hoya! Loya!
Rah, Rah, Rah !" Grove City is less hard on the
Ereathing apparatus. but more of a strain on the
memory: "With a vivo, with a vivo, with a vum,
vum, vum! Vum get a rat-trap bigger than a
cat-trap! Vum get a cat-trap bigger than a rat-
trap! cannibal, cannibal, siss-s! boom!! rah!!!
Grove City College! Rah! Rah!! Rah !!!" Ham-
line University has a variant of this, rat-trap, cat-
trap and all. Iowa Wesleyan University gives
this yell: "Rah, rah. rah! Zip boom bah! Rd-
goo, ragoo, Johnny blow your bagoo! Rip ziddy-
!"
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The University of Kansas has a short, sharp,
vivid yell: "Roch-chalk! Jayhawk! K! U !" while
Waynesburg College goes in for Latin, as fol-
lows: "Hic, haec, hoc, Ille, illa, illum, Summus,
Optime, Omnium, Waynesburg!" Simpson Col-
lege starts off with the vernacular of Cicero
and Caesar also, but soon strays into unknown
tongues.: "Hip! haec! tra! boom! quae! beggum!
Yah ! Zoom! Hulla-baloo, balonia—Rah! Zoo!
Simpsonia!" Mount Union is even more ab-
struse: "Karo, Kiro, Kero, Kee! Rah, rah, rah,
for U. U. C.! Alikezenion! Alikezenion! Rah,
rah, rah, for old Mount Union !" After that
the University of California seems comparatively
simple: "Oski ! Wow! Wow! Wiskee! Wee!
Wee! Oleo-muckey-ei ! Oleo-Berkeley-ei !. Cali-
fornia! Wow ! !"
The University of North Dakota has a local
flavor of its own: "Ods-dzo-dzi! Ri-ri-ri ! Hy-ah!
hy-ah ! North Dakota!" followed and ended by
the Full Sioux war cry. What a pity that each
college could not have preserved for us in this
way the original yells of the aboriginal inhab-
itants of its section. As it is. this is the only col-
lege cheer that has an ethnological value. The
older colleges, indeed, are mostly content with a
simple "Rah, rah. rah !" Yale accenting it one
way and Harvard another, while Princeton lifts
its well-known "Tiger." The last on the list
(there are two hundred in all) is York College,
with "Yor, yor, yell, yell, yell, Yor ! Ye, YorkT1,
U. U. B. Col-le-ge !" which fitly closes the bewil-
dering collection. The college yell fully fulfills
Mrs. Malaprop's phrase. "A nice derangement of
epitaphs," and appears to be more of an agglom-
eration and conglomeration every year, as new
institutions of learning evolve its possibilities
further.
RESULTS OF THE YELL CONTEST.
On the afternoon of January 8 the committee
of yell judges met at the K. of C. Hall, and after
sorting out the most promising ones, turned them
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over to Yell-leader Shook, and then the forty or
fifty students gathered for the purpose gave them
a lusty try-out. When the yelling threatened to
make the men a trifle hoarse for efficient work
in the rooters' club that night, the meeting was
dismissed, and, the judges retired to debate rela-
tive merits of the yells. So many had come in
that it was hard to decide, and many changes
were proposed for the yells that showed origi-
nality, but were not well adapted to requirements.
Finally, the first place was awarded to the long
"series" compiled from Rose yells by Wilbur
Shook, and second place went to 0. A. Ohmann.
It seemed unfortunate that all those showing
merit could not be given some award, but the
committee was powerless in this respect, and can
merely express its thanks to those submitting
yells, through the medium of THE TECHNIC.
The prize winners appear below, and several
others will be found elsewhere in this issue:
First Prize—Wilbur Shook:
R. P.—R. P.—Hurrah! Hurrah!
R. P.—R. P.—Hurrah! Hurrah!
Hoo Rah! Hoo Rah! Poly, Poly,
Wow! Wow! Wow!
Rah! Rah! Rah-Rah-Rah!
Yea Poly! Yea Poly! Yea Poly!
P-O-L-Y Poly!
Psssst! Boom !
That's Right! What's Right?
Three beers, three cheers,
Rose Poly! Engineers!
[Siren whistle.]
Rose—Rose--Rose
Poly—Poly—Poly
Tech—Tech—Tech! Rah!
Second Pri,7,C-0. A. Ohmann :
Hoki! Koki ! Hoki ! Ki !
Rose Tech! Rose Tech! R. P. I.
Sola Rex, Sola Rex!
Siss! Boom! Bah!
Engineers! Rah!
Third Prif.e—Clore and Sheffel:
Labor and Science, R. P. I.
Football—Engines, Poly won't die
Labor and Science, plenty of grit,
Rose Polytechnic never say quit!
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As usual for this time of year, athletic stock
at Rose has slumped somewhat from its value
just before the holidays. But why not, when
every one has been off his job for nearly sixteen
days? However, it will not take long to recover,
and we hope to be going so strong by Saturday
night, when we open the basketball season with
Normal, that we will be able to thrash her off her
feet in the first half. Let us hope so, at any rate.
The writer takes great pleasure in announcing
in a formal manner his success in bringing the
I. C. A. L. field meet to Rose Poly's campus.
This was done without the instructions of the
Athletic Association, but seems to have met the
universal approval of all concerned. Coach Heze
Clark's last words to me before leaving for the
I. C. A. L. conference was to get that field meet
for Rose. He said Rose would never amount to
much in athletics unless she took more chances.
So here are our best wishes for a successful field
meet.
It is satisfying to note the spirit shown by the
students in present basketball class games. The
Freshmen have done some mighty fine work, and
in so doing have developed, or rather brought
forward, some fine candidates for the 'Varsity
team. If this sort of spirit can be sustained
throughout the year, Rose will cut quite a figure
in all departments of athletics.
A new and novel plan has been adopted by
"Manager Stokes, of the basketball team, for seat-
ing the students of Rose and their lady friends.
He is selling reserved-seat tickets for the entire
season at $1 per seat. Thus, the owner of one
of these tickets is sure of a seat, and a good one
at that, whenever he attends a game. It is to be
hoped that this plan will meet the entire approval
of the student body, and that they will respond
by subscribing most liberally to the seat sale, as
well as using their influence to get their friends
to do likewise.
Baseball pract. ce in the gym will open imme-
diately after the I nal examinations. Let every
man who can thrc w a baseball come and permit
the coach to look him over. The team, from
present indications, will be a strong one, with the
exception of the pitching department, which is
almost entirely delleted. However, we have one
candidate who, we have reasons to believe, will
make good in the box. If he does, all will be
lovely. \Ve want lots of men to come out and try
for the team, and at the same time show some
spirit. The schedule is beginning to take some
form now, and the writer expects to spring a few
surprises soon in the way of new teams to be
played on the campus.
Coach Clark writes us an article in this issue
on the prospects of the present basketball season.
He also has a few things to say to those athletes
who become very lazy in the spring, thus lay-
ing themselves liable to be judged ineligible for
athletics by the Faculty. So look out!
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AWARD OF R'S JANUARY 8, 1910.
Thirty-three men were awarded "Rs" for ex-
cellence in athletic events during the past season
by Professor Hathaway at the general assembly
held Saturday morning. Several of the men se-
cured more than one, there being fifty rewards
of merit given out. Those who received them
and the events in which they were won are as
follows:
Basketball—Hoffner, Offutt, Standau, Wente,
Webster, Curry, and Hadley.
Reserve "R's" in basketball—H. L. Smith and
Root.
Football—Wyeth, Baker, Rohm, Offutt, Roll,
Black, Strouse, Bradford, Root, Standau, Shook,
Webster, Hoffner, Davidson, Buckner, Wente,
and Struck.
Reserve "R's" in football—Riehm, Tilley,
Voelker, Larsen, and Hadley.
Baseball—Mooney, Bradford, Shook, Barrett,
Backman, Lawler, Webster, Wyeth, Watts, Buck-
ner, Frisz, and Offutt.
Track—Coffey. Standau, Shaw, Root, and
Brad ford.
Reserve "R's" in track—Shapard and Mc-
Williams.
BASKETBALL.
BY Htzt CLARK.
There seems to be no reason at present which
can be given, that should prevent Rose Poly from
having a first-class basketball team. Rose Poly
seems to have more top-notch basketball material
than football material. Webster, Wente, and
Barrett, of last season's forwards, are again in
shape. Besides these, Newlin and Kelley appear
to be good men. Center is always the hardest
position to fill, and last year too much was placed
upon the shoulders of Hoffner. This year a
Freshman has put in an appearance who can out-
jump Hoffner, and after a season's experience
will likely be able to outplay about all the pivot
men in the State. This man is Bringman. Tall,
with plenty of spring in his muscles, a good eye
for the basket, and lacking only speed and en-
durance, two qualities that can be acquired,
Bringman is indeed a "find." With such a man
to relieve him in the minor games and in the
second half of the harder contests, Hoffner will
be able to let out at full speed at the start of
all games. This will help in wearing down the
opponent by fast aggressive playing.
A strong defense is always necessary in all
basketball teams, and Rose will not be lacking in
that department. Standau, the old reliable, is
again in the fold, and few forwards can evade the
giant Dutchman. Crowe is the wonder of the
Freshmen guards, and the tall boy from Eastern
Indiana plays with a dash and determination that
stamps him as one of the best men playing that
position in the State. Both of these men are
back guards. Perhaps no place is harder to play,
and requires a faster and more aggressive man
to play it, than the floor guard. Rose Poly is
blessed with two boys that can play floor guard
with the best of them. Offutt, the giant football
center, is fast and sure. He has plenty of en-
durance and can hit the basket. Much is ex-
pected of this man this season. Rohm, the Fresh-
man, who made such a record for Rose on the
gridiron last fall, is just as good at basketball. He
is fast, a hard worker, and as good as the best
at dribbling the ball. Rohm is surely one of the
best floor guards that ever put in an appearance
at Rose.
How about "Spot" Hadley? I can not but
say that if Hadley was in good physical con-
dition he would outplay any floor guard in the
State and rank in a class with the best in the
country. However, Hadley can not be expected
to play with the team regularly. Hadley will,
however, play in some games. When he does,
keep your eyes on him. Hadley is the kind of
man who takes an interest in the team whether
he can play regularly or not, and "Spot" will
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undoubtedly do much to help develop a cham-
pionship five.
With such material it remains for Captain
Webster and myself to develop team play. The
five must have team work or it can not be suc-
cessful. Trainer "Chalk" Waldon has again been
engaged, and can be depended upon to put the
boys in the best possible physical condition, which
is one-half of having a winning basketball team.
The men will need to be in good condition,
for, like the football schedule of last fall, the
basketball schedule is the hardest ever attempted
by a Rose Poly team. Manager Stokes has ar-
ranged a hard one, and the best teams in the
country will be played. The schedule is as fol-
lows:
Jan. 8—I. S. N. at K. of C. Hall.
Jan. 12—DePauw at Terre Haute.
Jan. I5—Indiana at Bloomington.
Jan. t8--Wabash at Crawfordsville.
Jan. 27—Michigan "Aggies" at Terre Haute.
Jan. 31—Notre Dame at Terre Haute.
Feb. 5—Wabash at Terre Haute.
Feb. to—Kentucky State at Terre Haute.
Feb. 12—Purdue at Lafayette.
Feb. t8—I. S. N. at Normal Gym.
Feb. 19—Earlham at Terre Haute.
Feb. 22—DePauw at Greencastle.
Feb. 26—Indiana at Terre Haute.
Mch. 4—Earlham at Richmond.
All home games will be played at the Knights
of Columbus Hall, with the exception of the sec-
ond game with Indiana State Normal, which will
be played February i8th at the Normal gymna-
sium. The K. C. Hall has a seating capacity
superior to any other hall in Terre Haute, and all
can see the game. The hall is centrally located,
and Manager Stokes is to be congratulated on
being able to secure the hall for the home con-
tests. The advance sales of season tickets indi-
cate that record crowds will witness the games,
and Terre Haute will be one of the basketball
centers of the State this winter, with the Rose
Poly five leading the van.
I wish to take this opportunity to warn Rose
Poly baseball and track men not to let their sub-
jects drop. It is at this period some men let up
slightly in their studies, and when the baseball
and track season opens they find, much to their
disappointment, and, in fact, to the disappoint-
ment of the coach and the entire school, that they
are barred because of poor work in subjects.
Now is the time to get busy and have the sub-
jects up good and strong. Don't let them get
ahead of you, and when spring comes Rose Poly
will have a crackerjack baseball team and a track
team that can bid for many points in the big
I. C. A. L. meet, which, for the first time in the
history of the I. C. A. I,., will be held on the
Rose Poly campus. We have much to work for,
and must not let subjects keep us from making
the proper showing this year. So work hard, fel-
lows, and have the subjects up to a high standard
when the first call for track and baseball comes.
Rose, 55; Normal, ii.
At the last moment before going to press
there comes the report of the basketball game
with I. S. N., played at K. of C. Hall January 8.
We are glad to be able to announce, at least, the
score and line-up to the Alumni.
Rose Poly.
Webster, Capt 
Wente 
Hoffrier, Bringman
Rohm, Offutt 
Standau 
LINE-Up.
Position. State Normal.
 Unverferth
Ray
Nugent, Capt., Johnson
Osborne, Montgomery
  Laughlin
SUMMARY.
Field goals—Hoffner, 8; Wente, 7; Webster, 7;
Offutt, 2; Unverferth, 2; Rohm, i ; Nugent, 1; Mont-
gomery, t. Foul goals—Hoffner, 5; Ray, 2 ; Unverferth,
1. Fouls—Webster, 3; Wente, 2; R0h111, I ; Unverferth,
2: Laughlin, 4; Montgomery„3 ; Osborne, i. Time of
halves—Twenty minutes. Referee—Gruedel, of Indian-
apolis. Timekeepers—Hathaway and Rowe. Score-
keepers—Lawrence and Johnson.
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REPORT OF I. C. A. L. CONFERENCE.
On December Hth, 19o9, representatives of
the colleges of the I. C. A. L. met at the Denison
Hotel for their annual conference.
The following men were present:
J. L. Goheen, President, Franklin.
W. P. Land, Treasurer, Earlham.
0. L. Barr, Secretary, Wabash.
J. P. Kimmel, Vice-President, I. S. N. S.
F. P. Mooney, Chairman Finance Committee,
Rose Poly.
E. A. Mees, Rose Poly.
The delegate from Hanover was not present.
The minutes of the previous meeting were read
and approved. The financial report was read and
approved by the Finance Committee. The re-
port showed that the League was in excellent
financial condition, having a balance of $66.75 on
hand.
Next in order was the report on the last an-
nual field day, held under the auspices of Earl-
ham College at Richmond, Ind. The report
showed the enterprise to break even, the total
receipts amounting to $157.46 and the total ex-
penses to same amount.
The amendment proposed by Mr. J. P. Kim-
mel was adopted by a vote of three to one. The
amendment as adopted is as follows:
That members of the I. C. A. L., in playing
basketball with independent teams, register their
players in the Amateur Athletic Union of the
United States, and require the same of the inde-
pendent teams. (This rule not to apply to play-
ing practice games on the home floor.)
It was decided that a practice game is one at
which no admission is charged. The rule is a
very good one, and will serve to keep profes-
sionals out of college contests. It is necessary to
have two citizens sign a statement as to the ap-
plicant's moral character and amateur standing
before he can be registered in the A. A. U.
Rose's delegate succeeded in having the
amendment proposed last year adopted. It is as
follows:
"No Freshman entering college later than two
(2) weeks after date of matriculation shall be
eligible to take part in any athletic contest during
that term or semester."
Quite a good deal of discussion followed on
the advisability of sending a permanent delegate
to the I. C. A. L. conferences. After a great deal
of argument, a resolution was adopted favoring
the representation of each college by the coach or
athletic director of each college.
At this point in the meeting President Goheen
announced he was ready to receive bids for the
annual field-day track meet and tennis tourna-
ment. This brought the .delegates from Indiana
Normal, \Vabash, and Rose Poly immediately to
their feet with invitations. After a little consid-
eration, it appeared plain to the writer that he
had little chance of landing it single-handed. as it
took only two votes to win with the three col-
leges in the field, and as the vote of Earlham
was unknown and would be the deciding one, the
writer deemed it best to form an alliance with
Mr. J. C. Kimmel and get his :Tote to hold it on
Rose campus under the auspices of both colleges.
But even then the vote resulted in a tie, Earlham
voting with Wabash. Therefore it was up to
President Goheen to decide it. Mr. Kimmel and
the writer finally succeeded in convincing him
that Terre Haute was the best place to hold the
meet, on the assurance of it being a financial suc-
cess, while the League sustained a deficit of $55
the time it was held at Craw fordsville. Mr.
Goheen then voted for Terre Haute, giving his
reasons for doing so as those stated by the dele-
gates of Normal and Rose Poly.
The League next adopted a resolution favor-
ing asking DePauw to join the I. C. A. L., and
Mr. J. L. Goheen was delegated to approach
Coach Brown and extend an informal invitation
to DePauw University to join the I. C. A. L.
It was suggested by Mr. Kimmel. of Indiana
Normal, that the League adopt a resolution favor-
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ing the compulsion of non-members of the I. C.
A. L. to conform to the I. C. A. L. playing rules
when playing teams of colleges of the I. C. A. L.
This was finally adoptei unanimously.
The following committees were appointed:
Committee for Reprinting Constitutions: Mr.
E. A. Mees, chairman; Mr. J. C. Kimmel, Mr.
W. P. Land.
Finance Committee: Delegate from Hanover
College, chairman; Mr. J. L. Goheen, junior
member.
Field-day Committee: Mr. E. A. Mees, chair-
man; Mr. J. C. Kimmel, Mr. J. L. Goheen, dele-
gate from Hanover College (absent).
Respectfully submitted,
F. P. MOONEY, Delegate.
In the following the writer wishes to bring
forth a matter which has caused him to do some
very deep thinking, especially during the time he
was captain of one of Rose's athletic teams for
three years. In this time he clashed with the
Faculty several times on account of the construc-
tion put upon this certain matter. Now, it is not
his intention to stir up a row or cause any hard
feelings, but he has long been convinced that this
matter ought to be brought out clearly for dis-
cussion. In the writer's experience as player,
captain, delegate, and manager at Rose, he has
gathered data which he thinks warrants him in
bringing this matter up for some good, hard dis-
cussion. No doubt it will cause a controversy,
perhaps a very heated one, but the sooner the
better.
The matter referred to is the eligibility rules
of the I. C. A. L. constitution. These rules were
compiled by a committee composed of the mem-
bers of the Indiana Faculty Athletic Conference.
Rose's representatives were active in drawing up
these rules and having them adopted by the con-
ference. They also were active in getting the
I. C. A. L. to adopt them as their playing rules.
All of which is well and good. But now let us
investigate their actions since that time.
Well, they have been very willing to hand
down an opinion on the rules whenever asked to
do so. They have disbanded teams for violation
of an article of these rules. They disqualify
players on short notice, so that the captain of the
team has been compelled to put in green players,
thus embarrassing himself and the audience, to
say nothing of the team's records and future
standing. Then they quietly receive congratula-
tions from their fellow representatives of the
Indiana Faculty Athletic Conference on their ele-
gant stand for pure-white athletics. All of which
is very well, and must be admired even by their
enemies.
Now, let us find out what the Faculties of the
other colleges are doing. Remember, the writer
has sat with Faculty representatives of other col-
leges at the various conferences; he has been del-
egate, and has asked these Faculty representa-
tives to express their opinion as to what action
they would take under certain circumstances. In
most cases they seem to wink at certain rules.
in other cases they go through the motions, but
that's all. For instance, at one college, while the
writer was captain of the baseball team, he was
asked whether he would mind delaying the game
for a few minutes until three of the baseball team
could pass flunk examinations in order that they
might play in that game.
In another college the management is given
two weeks' notice of any man liable to become
delinquent in his studies, so that the captain may
have ample notice and break in a new man, or
have one ready, should the regular player be
taken off.
In a third instance of late occurrence a cer-
tain football player played college football last
year, and was allowed to play this entire season
on another college football team without protest
from the Faculty of any college.
The rule governing such cases is as follows:
"No student, having been a member of any
college athletic team during any year, and having
been in attendance less than one college half year,
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shall be permitted to play in any intercollegiate
contest thereafter until he shall have been in
attendance six (6) consecutive calendar months."
The instance referred to is a violation of the
rules, which are forced so tinmercifully upon
Rose, while Rose's Faculty sit back and allow
other college Faculties to wink and show favor-
itism, with utter disregard of rules.
Now for the remedy, and there is but one
way, to the writer's knowledge, and that is this:
Let the Faculty at Rose insist that the Faculties
of other colleges enforce these rules impartially,
as they are at Rose. If the Faculties of all the
colleges are not going to treat their athletes the
•
same, then what common good can the rules
obtain for athletics as a whole?
The student bodies can do nothing, for they
are only transient. But the Faculty of one col-
lege should see that the Faculty of another col-
lege lives up to rules adopted by the organization
in which both hold membership.
The above is said and written with all due
respect to the Faculty, and it is hoped that it will
not be taken in sarcasm. One of the Faculty of
Rose, in a recent conversation, admitted that the
above conditions were true, but failed to submit
a way to obviate the evils.
(Signed) FRANK P. MOONEY, Athletic Editor.
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Struck—Good morning, Sam. Hope you'll be
a good nigger this year.
Sam—Thanks, sir. Same to you.
* * *
Unkie (as he wakes Kronmiller)—Yes, I
have to be very careful myself when I eat, or I
would be asleep all the time.
* * *
"Did you skate on Prairie Pond yesterday?"
"Yep."
"How thick was the ice?"
"Thick enough to resist the shock due to im-
pact of a 776-pound mass falling from a height
considerably over two feet—the feet striking the
ice last."
* * *
Freshman—Say, what's a sparking plug?
Senior—A livery horse, of course.
Shaw (after going through the dipping room
of the enameling works)—Say, Professor, don't
you think we had better go back? I missed one
girl, and I know that she will feel slighted.
UNCLE BILL'S PHILOSOPHY.
A negro cemetery is not necessarily a black-
berrying ground.
Every man has his price except the fellow
who gives himself away.
Some men are born dyspeptics and some live
in boarding houses.
As soon as a fellow wins a girl's hand he is
under her thumb.
The way of the transgressor is hard because
it is trodden by so many feet.
* * *
AVIATION,
Or a balloon ascension in abstract.
Aspiration;
Expectation;
Preparation;
Inflation;
Elevation;
Exaltation;
Perforation;
Evaporation;
Trepidation;
Gravitation.—Clipped.
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Shook (sotto voce in drug store)—Gee, I
must ditch this cigar. There comes Doc.
Boy behind counter—Say, who is that little
guy coming in?
Shook—Him? Oh, he's the Poly janitor.
* * *
Director (in thundering voice)—Why on
earth don't you come in when I tell you to?
First Bass (meekly)—How can a fellow come
in if he can't find his key?
* * *
One of our brilliant Freshmen remarked that,
during the Christmas vacation, he retired so late,
and arose so early, that, upon mounting the stairs
one evening for the purpose of going to bed, he
met himself coming down.
* *
Hath—Now, if the arc OP approaches OQ,
what is the chord doing?
Uhl—The chord is going some.
* * *
Wicky (speaking of a certain French noun)—
You may translate that "pile" instead of "bat-
tery" if you wish: that's what we called it when
I studied the subject, about two thousand years
ago.
* * *
When we notice a youth promenading about
the Institute supplied with a bulldog pipe, trou-
sers rolled to within hailing distance of the knees,
boisterous socks, and a general air of self-impor-
tance, it is a relief to notice the '13 on his sweater,
for then we realize that he still has four years in
which to get disgusted with himself.
* * *
Jones—Ever hear that tramp story?
Smith—No. \Vhat is it?
Jones—Bum joke.—E.r.
* * *
Suffragette—What is a party without women?
Mere Man—A stag party.
Suffragette—Exactly. And what, sir, would
this nation be without women but stagnation.—
Exchange.
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SELF-POSSESSION.
Not long ago a young couple entered a railway
carriage at Sheffield and were immediately put
down as a bridal pair. But they were remark-
ably self-possessed, and behaved with such sang-
froid that the other passengers began to doubt if
their first surmise was correct after all.
As the train moved out, however, the young
man rose to remove his overcoat, and a shower of
rice fell out, while the passengers smiled broadly.
But even that did not affect the youth, who
also smiled, and, turning to his partner, remarked
audibly:
"By Jove, May! I've stolen the bridegroom's
overcoat !"—Clipped.
* *
"That young student upstairs must have a tre-
mendous correspondence, postman; you always
have letters for him."
"Yes; I quarreled with him once, and ever
since he sends himself a post card every day, so
I have to mount five flights of stairs to deliver
it."—Ex.
* * *
Mr. Hayrix (in swell restaurant)—Kin I git
my dinner here, mister?
Waiter—Certainly, sir. Will you have table
d'hote or a la carter
Mr. Hayrix—Well, yew may gimme a leetle
of both—an' be shore an' put plenty of gravy
on it.—Ex.
* *
Henry, 'io (seeing water freeze and boil in
the same vessel and at the same time)—By gum,
ther ain't no such thing.
* * *
Mr. George Greenleaf, of the R. P. I. shops,
was elected President of the city council at its
first meeting of the year on January 3rd. He
presides over meetings and appoints all com-
mittees.
* * *
Doc White—Can any of you express a form-
ula for heat?
Krieger—H.E.L2.
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For a limited time Mr. Scheffell, of the Fresh-
man Class, will take a limited number of students
in the art and science of after-theater flirting.
References can be had by applying to Counter 18,
Herz' s.
* * *
Geiger, 'Io (telling about his dinner)—Act-
ually, the meat was so tough that I couldn't stick
my fork into the gravy.
* * *
Telephone girls sometimes glory in their mis-
takes if there is a joke in consequence. The
story is told by a telephone operator in one of
the Boston exchanges about a man who asked her
for the number of a local theater.
He got the wrong number, and, without ask-
ing to whom he was talking, he said: "Can I get
a box for two to-night ?"
A startled voice answered him at the other
end of the line: "We don't have boxes for two."
"Isn't this the  theater?" he called,
crossly.
"Why, no," was the answer. "This is an
undertaking shop."
He canceled his order for a "box for two."—
Exchange.
* * *
What Waggie found in the Xmas box on the
bulletin board:
dead mouse.
2 hairpins.
3 erasers.
7 thumb tacks.
Thermo.
* * *
At the request of the members of his Senior
Valve Class, Professor Peddle has decided to
spend one morning each week with them on trips
of inspection to the various plants of the city. He
has taken them to the following places: Terre
Haute Brewery, Terre Haute Electric Company,.
City Waterworks, Highland Iron and Steel Com-
pany, Modes-Turner Glass and Box Company,
the Columbian Enameling and Stamping Com-
pany, and the Standard Wheel Works.
* * *
It was a dark night. A man was riding a
bicycle with no lamp. He came to a crossroads,
and did not know which way to turn. He felt
in his pocket for a match. He found but one.
Climbing to the top of the pole, he lit the match.
carefully and in the ensuing glimmer read:
WET PAINT.
* * *
—EX.
The following yells are a fair sample of what
the recent contest developed:
Rose Polytechnic is Our cry!
V-I-C-T-O-R-Y!
Are we scoring?
Hear them sigh!
R. P.! R. P.! R. P. I.!
Hi oh! Hi oh! Hi oh! Pie!
Zig-a-te-boom! Zig-a-te-boom! R. P. I.!
Boom-a-hi! Boom-a-hi ! Boom-a-hi ! Bah!
Rose Poly! Rose Poly! Rah! Rah! Rah!
(Hece Clark.)
Rock-a-mucka! Rock-a-mucka! Rip—Rap--Rye!
Hit 'em like a holy terror! R. P. T.!
Whoo-a-Rose ! Whoo-a-Rose ! Whoo-a-Rose ! Wow
Spicity ! Room-a-lacka! Ramo-ki ! OW!
Ump choo! Kick-a-pooh!
Ump choo ! Ki !
Hoo Rah! Hoo Rah!
R. P. I.1
Nigger, Nigger, whole potater!
Half-past alligator! Bim-boom-bulligator !
Chick-a-lacka-haa! Rose Poly! Rose Poly!
Rah! Rah! Rah!
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Reccnt Improvement in Incandescent Lamps.
[From an article of the above title, by Mr.
F. W. Willcox, read before the Engineers' Club
of Philadelphia.]
It is just twenty-seven years ago since Edison
gave his first public exhibition of incandescent
lighting at Menlo Park. During this time the
lamp has had a remarkable growth. In 188o the
number of incandescent lamps made and used in
the United States hardly exceeded twenty-five
thousand, while in the year 1907 there were be-
tween sixty-five and seventy million lamps used
in the United States alone, and the total number
of lamps in the world was over one hundred
million. Assuming the average price of the lamp
was fifteen cents, this gives a total of over
$15,000,000,000 annually expended for this one
detail of electric-lighting service. In this period
nothing was added to or taken away from the
lamp, but the methods of production were cheap-
ened and a steady improvement in quality was
made.
Carbon is not the only substance which can
be used for the filaments of incandescent lamps.
The number of materials, however, is very small,
for two reasons: First, the material must be
capable of withstanding a very high temperature,
and, secondly, it must be a conductor of elec-
tricity. This excludes most materials, except
carbon and a few metals.
In the past two years there has been a re-
markable awakening, with such radical improve-
ments as to immeasurably promote the supremacy
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of the incandescent lamp. The Whitney dis-
covery at the General Electric laboratory of the
so-called metallizing or graphitizing of the carbon
filament by treatment in the electric furnace has
given a 25/2-watt per candle lamp equal in life
results to a 3.1-watt per candle carbon filament.
On other improvements the art appears to
have reverted to the lines of the early develop-
ments, i. e., to metallic filaments, and we have the
osmium, tantalum, and tungsten filament lamps,
giving efficiencies from 2 to i watts per candle.
It is interesting to note that the inventor of
the Welsbach mantle (the incandescent lamp's
most serious rival) was the one who started the
present metallic development. About six years
ago Dr. Auer von Welsbach undertook to im-
prove upon the carbon lamp by returning to the
use of metals. He selected for his lamp the rare
metal osmium, which has a high melting point,
and with which excellent lamps of r%-w. p. C.
have been made, their chief limitation being the
expense and rarity of the metal.
The filament of the present carbon lamp is
made as follows: Cotton wool is dissolved in a
chemical solution, which, after various operations,
becomes a thick syrup. This is forced through
dies, giving a continuous thread of the proper
size, which is hardened in alcohol. The fiber,
after washing and drying, is fitted to the shape
desired, packed in charcoal in crucibles, placed in
a furnace and carbonized. After this treatment
it is covered with a layer of graphite carbon,
which gives it a smoother and more polished
surface. A given filament without the graphite
carbon surface gives 20 C. p. with a consumption
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of 8o watts, against 20 C. p. with 65 watts with
a filament so treated.
The improved carbon filament lamp, or "Gem"
lamp, is made by boiling the crude fiber in carbon
in an electric furnace, putting on the graphite
carbon, and again boiling.
The practical effect of this metalizing is to
give a filament which is capable of giving three
and one-half times the effective or useful life at
the same efficiency as the ordinary carbon fila-
ment lamp. Or for the same life it enables us
to operate the filament at an efficiency 20 per
cent. higher—that is, at 2.5-w. p. c. against the
3.1-w. p. c. of the ordinary lamp.
The filament must be of a certain size and
thickness to obtain the best results from this pro-
cess, and for this reason the lamp works best on
low voltage, as car lighting or street series light-
ing on constant current.
Tantalum was discovered in 1802, but only
recently has it been obtained in the pure state by
means of the electric furnace under a vacuum.
It has twice the specific gravity of iron and is as
hard as the hardest steel. It has great tenacity
and can be drawn into the finest wire, whose ten-
sile strength is about 133,000 pounds per square
inch. Its fusing point is 2,500° C. The electrical
resistance is about that of platinum. For this
reason the filament of a 20 C. p. lamp is about
twenty inches, and as metal filaments soften at
the point of incandescence, it is necessary to sup-
port the filament with wire hooks from a central
glass pillar. The efficiency is 2 watts per candle
power, and has a life on direct current of eight
hundred to one thousand hours, and on 6o-cycle
or less alternating current the life is about six
hundred hours, the life decreasing with an in-
-creased frequency. The price of the tantalum
lamp is about fifty cents for the 20 c. p. size.
Tungsten is heavier than tantalum. Its fusing
point is 3,200° C. The efficiency of the lamp is
IA watts per candle. The metal is very brittle,
so the filaments are made of a paste, from which
the binder is finally worked out, and the whole
-welded together with an electric current. The
lamp is rather fragile. It gives better results on
low voltage. The life is about double the eco-
nomical life of the carbon filament. The cost is
about $1.6o for an 8o c. p. lamp and ninety cents
for a 40 c. p.
Illumination depends as much upon the ef-
ficient use of lamps as it does upon the lamps
themselves. More attention is now being paid
than formerly to the engineering of lighting and
illumination and toward securing more efficient
results by the proper location of lamps and acces-
sories, thus increasing the gains from the new
high-efficiency lamps with scientific reflection and
distribution.
All previous developments of incandescent
lamps have told of progress, but the introduction
of the tungsten lamp means a revolution in light-
ing work. Reaching, as it does, a standard three
times higher than the present incandescent lamps,
the tungsten lamp surpasses all other forms of
lamps in efficiency: the arc and the Nernst are
all outclassed, with the possible exception of the
flaming arc and sor-e forms of vapor tube light-
ing. By means of it numerous and well-known
advantages the incaldescent lamp has maintained
itself in the field in competition with other illu-
minants, and now that it is able to match them
in efficiency, there will be no limit to its use, ex-
cept the ability of the public-service corporations
to supply service therefor.
Railway Review of 1909.
The most important changes have been on the
Pacific Coast. The Chicago, Milwaukee & Puget
Sound, the Western Pacific, the Grand Trunk
Pacific, and the Canadian Northern are all new
transcontinental lines, either built or building, to
give the coast better service. The Great North-
ern and Northern Pacific have opened a low-
grade line into Portland, Ore. Both the Hill and
Harriman lines have been building into Central
Oregon, and there have been several contests be-
tween the two for right of way. There is a pos-
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sibility of the Hill lines extending to San Fran-
cisco at some time in the future.
In Mexico, the Southern Pacific has made
rapid progress on its 86o-mile line down the west
coast to Guadalajara. The Kansas City, Mexico
& Orient have built quite a little track in Texas,
but very little in Mexico. The road is about half
completed.
On February I, 1909, the National Railways
of Mexico began operating the 5,261 miles of the
combined National Railroad of Mexico, the Mex-
ican Central, the Mexican International, and the
Interoceanic of Mexico. The Government of
Mexico owns a majority of the common stock of
these companies. •
East of the continental divide the changes
have been highly important. The Hawley system
has added the Chesapeake & Ohio, the Missouri,
Kansas & Texas, and the St. Louis & San Fran-
cisco. The means by which affiliation is carried
on in the Hawley group is simply the device
of several friendly interests working together
through minority ownership, and the Hawley
group has not, and never has had, any effective
amalgamation, either for traffic purposes or for
purposes of centralized administration. Never-
theless, this group of roads stands quite distinct
and embraces now well over 14,000 miles of line.
The breaking apart of the Rock Island-Frisco
combination attracted much attention this fall,
and-little comment need be made upon it in this
review, except to point out that the basis on
which the Frisco originally went into the com-
bination was prohibitive just as in the days when
the Frisco was tied to the Santa Fe, impossibili-
ties were asked of it. An extremely good earner,
even with its weak branch-line mileage, the Frisco
has been very unfortunate in the company it has
kept; it is probably going to surprise most people
by its earning power (luring the next five years.
The absorption of the Wisconsin Central by
the Soo line in the interest of the Canadian Pa-
cific was another of the important changes in the
railway map (luring 1909. In New England, the
enormous political obstacles which the State of
Massachusetts had placed in the way of the ab-
sorption of the Boston & Maine by the New
Haven road were finally surmounted, and this
absorption was really made complete, although
the properties still appear in the guides as units.
In the Central West, the absorption of the
Cincinnati, Hamilton & Dayton by the Baltimore
& Ohio is of interest. The Baltimore & Ohio has
been, traditionally, strong in the middle and weak
at the ends; the C., H. & D. ought to be of great
assistance at the western end, and it brings with
it an important interest in the Queen & Crescent.
In the region connecting the soft-coal fields
with the South Atlantic States, the effectual com-
pletion of the Virginian and of the Carolina,
Clinchfield & Ohio has changed, to a certain ex-
tent, the geography of coal distribution, and is
liable to change it more in the next few years.—
The Railroad Age Gazette.
A New Type of Friction Clutch.
The clutch described is the invention of an
English sailor, who had studied the action of the
rope on a windlass as it is used to raise and lower
heavy weights, and the same idea has been em-
bodied in his invention. It consists essentially of
a steel spring coiled around the piece to be held,
in this case a chilled roll, a slight tightening of
the coil giving a very large frictional contact
and a corresponding loosening, releasing the grip
instantly.
The springs are so proportioned that they are
entirely free from the inside drum when out of
engagement, and that the tightening is so gradual,
vet positive, that it picks up the load without
shock and carries it until released.
They are made in all sizes from a 4-inch drum
for 6 horsepower at too revolutions per min-
ute, up to 8,00o horsepower at 6o revolutions
per minute, this clutch having a coil made from
6-inch square stock, and being provided with a
substantial steam engine for handling it. This
installation is in England, the largest yet built in
this country being for 800 horsepower at 6o rev-
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olutions per minute. It will be readily under-
stood that the power transmitted by any given
size will depend on its speed. These are built in
this country by the Farrel Foundry and Machine
Company, Ansonia, Conn., who have already ap-
plied them in many cases of severe service.—
Americ an Machinist.
No Cylinder Oil in the Navy.
There is not a boat in the United States
Navy, from the battleship down to the thirty-foot
launch, that uses cylinder oil or compound, direct
to the cylinder or valve chamber, either in the
main engines, or auxiliaries, ventilating, force-
draft, reversing. The piston rods on the main
engines are swabbed at regular intervals, not with
the idea of getting oil into the cylinder, but to
save the packing in the stuffing box and keep the
rods tight. When a ship anchors for over a week
in port, it is customary to remove cylinder heads
and valve-chest covers, and swab the bearing sur-
faces with vaseline.
If the main engines are fitted with D-slide
valves, of the ordinary or double-ported type,
they are, as a rule, if large and heavy, connected
to a balanced piston on top. This balance cham-
ber is practically an inverted dashpot, with thy
bottom of the piston exposed to the atmosphere,
whereas, the clearance on top of the piston is
connected to the condenser. The average vacuum
carried is twenty-six inches. This balanced cham-
ber is designed large enough to receive the "dead"
weight from the eccentrics and link block.
To reduce the excessive friction on the valve
space, with this type of valve, there is fitted on
the back of the valve a brass or composition ring,
secured in such a manner as to be steam-tight on
the back of the valve at all times. The inside of
the ring is connected to the condenser by a small
pipe. In the United States Navy, steam, in itself,
is sufficient lubrication for internal wearing sur-
faces.—Power and the Engineer.
Experiments on Mine Explosions.
To prevent mine explosions, experiments have
been made recently at English collieries near
Sheffield, and, according to Consul Walter C.
Hamm, in order to carry on the work on a nat-
ural scale a reproduction of a mine gallery was
built on the surface. It consists of boiler shells
varying in diameter from 6 to 72 feet. The
length of the gallery, 895 feet, is divided into
two sections, the first 600 feet long, in which the
actual explosion is reproduced, and the second a
return airway 295 feet long leading to a fan and
provided with safety valves. Fine coal dust was
deposited in the shells for a distance of 367 feet
along the intake, and a cannon fired about 900
feet from the end of the zone to put the dust in
suspension. TwO seconds later a larger cannon
was fired in imitation of a blown-out shot in a
mine; a loud explosion occurred within the gal-
lery and a sheet of flame and dense smoke belched
out of its end. The electrically-controlled re-
cording devices showed a pressure of 65 pounds
per square inch. In previous experiments it was
observed that when stone dust was laid in the
gallery no flame appeared in its zone, and that
pressures as high as 113 pounds were produced.
The experiments have shown, Mr. Hamm states,
that the use of stone dust prevents explosions
caused by coal dust, and that in twenty-three
years there has not been a fatal accident at the
Altofts collieries, where stone dust is used. On
account of the high pressures which the experi-
mental gallery was called upon to withstand, the
boiler shells were strengthened by strong hoops
of iron and rings of chain.—Engineering Record.
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